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-.■Em* a i ] 




R j ay^^t hU* - X (gen t i o t r i ose) , ^;l/3t?7/-X (g 1 uc 
opyranose) , 0 — T^^/y^/— X (0— arabinofuranose 
) , 0-^^;l/3^7/ - X (0-d i g 1 ucopy ranose) , 0 - f 7 ^ h ^ 
^ / — X(0 — gal act opyranose), 0 — F~ L' ^ h ( 0 — 

galactoside-gal late), O-yv^^tT;^ — X (0-gentio 
b i ose) , 0-y;l/3t!7/ - X (0-g 1 ucopyranose) , 0 - ^ ;i/ * 
pzF (0-glucuronide) , O-J^^X^'J FX (0-neohespe 
r i d o s e ) , — X(0-rhamnopy ranose) , 0 - ;l/ 

^ / — X (0-rut inose). 0 — V 7 * n — X (0-sophorose), 0 
-^v'Dtf^y— X(O-xylopyranose). O C H 3 , OH, 7A7 

* Vf * — X (rhamnogent i ob i ose) , 7A7 ^ ;l/ 3 — X (rhamno 
glucose) S tt Bit It (sul fate) T $> t> ; R 2 B O H S fett 0 - If 
^y_ X ( 0 -glucopyranose)-e$>D;R 3 ^ OCH 3> OH, 0-401/ 
at!?/ - X (0-g 1 ucopy ranose) , 0 - ^ ;1/ * P / U 7 / - X (O-g 
lucuronopyranose) $fttt^;l/3lf7/-X (glucopyrano 
s e ) & D ; 

R 4 O C H 3 SftttOHTftD ; » tf 

R 5 O C H 3 , OH, 0-y;l/3H7/ - X (0-g 1 ucopy ranose) £ fc 
0 - ^ ;V n - X , ( 0 — g 1 ucose) T&^o 

c n * a 2 ] 

^x;i/^?-><D®§#{2M±, MHH-fiaS (I) te *5l^ T, R 2 ataR s tf-OH?*«* 
x;l/^r^V(quercetin), Tlf^JL^P^ F (avicularoside) 
, *r 7 if ^ U V (gu i aj ave r i n) , /W A-Pv' F (hype ros i de) 
^y/\>f A - dv'F (i sohyperos ide) , >f V J x;l/'> h 'J > ( i soq 
U ercitrin).V;l/^y->FA (multinoside A ) % V ;l/ ^ J *s F 
AT-fe-r— h (mul t inoside A acetate) , ^ X )]/ 1/ F V > ( q u 
ere i tr i n) , ;l/ * > (rut in) , ^x;V*^>-3-0 - ( 2 " - 0- /3- 
D - y fl/ 3 tf 9 y i/ )\s ) - a - - L - 7 A 7 ^ 7 / ^> F (que r ce t i n - 3 - 0 - ( 
2 " — 0 — 0 — D — g 1 ucopy ranosy 1) — a — L— rhamnopy ran 
os i de) , *x;Hr*-:/-3-0 - ( 6 " - 0 - # n >f ;l/ ) H (q 

uercet i n - 3 - 0 - ( 6 " - 0- gal loyl) - glucopyranos 
i de) . ^x;l/^r^V-3-0 - (6' " - 0 - p - ^ n /J - D - ^7 

( 1 _ 2 ) - a- L- 7A7 t?7/^F) (quercet i n - 3 - 0 - (6 

* "-O-p-coumaroyl-0-D-glucopyranosyl - (1-2 



(3) 

) — a— L— rhamnopyranos i d 
V3 ; :.tf 7/^;b- (1-6) -p-D~t?AsX\£ 
*7 J is F (que rc e t i n — 3 — 0 — D — 
) — 0 — D — glucopyranosyl — 
anos ide) . ^ x ;V -{? ^ ;/ — 3 — 0 - [ 

— f.-D-^;V3ii7/^;l/) ^ v n ;v - |8 

/ ^ 7 v- H (que rce t i n — 3 — 0 — 
0 — j3 — D — g 1 ucopyranosy 1) 
pyranosyl] — a — L — rhamno 
3-0 - [6' " - p- ^VP^;l/-/S-D- 
ytf^/v'K] (que rce tin — 3 — 0 

— D — glucopyranosyl — j8 — ( 
de] ) , ^x;b^f-^-3-0 - [ a — L — 

/ If 7 / y' F - (1-6) - 
0 — [a — L— rhamnopyranosy 
ranosyl — (1-6). - J- D- g 1 u 

> - 3 - 0 - [fl-7A/lf7/^F ( 1 - 
/S-D-ST^^htr^y^F] (que rce 
ranosyl (1 — 4) a — L — rhamn 
galactopyranos ide] ) , ^ 
V F - ( 1 - 2 ) ] - [ j8 - ^ 71/ 3 tf ^ y ;t> 

F (quercet in — 3 — 0 — [a — r 
)] — [0— glucopyranosyl — 
yr anos ide) \ ^ x ;V ^ > — 3 — 0 
a-7A7t:7/>'F- (1-6) -p-JJ? 
3 — 0— [a— rhamnopyranosy 
anosyl — (1 — 6) — 0 — gal act 
>-3-0-a-L-7A7l^7/^F~ (1 
ue rce t i n — 3 — 0 — a — L— rham 

— D — gal ac topyranos i de) 
ntf^y^F (que rce t i n — 3 — 0 — 
de), ^x;V^^V-3-0-j8-D-*r^ 
t in-3 — 0 — p — D — galactosi 
^>-3-0-j8-D-^;l/3lf^y->F- ( 

que r ce t i n — 3 — 0 — P — D — g 1 u 
P — D — gal actopyranos i de 
3^7/^;V- (1-3) - a- L- ^^yn 
tf^y^F (quercet i n - 3 - 0 - & 
1—3) — a — L— rhamnopyrano 
t opy ranos i de) > t? x ;l/ -fe ^ > — 
r ce t i n — 3 — 0 — j8 — D — g 1 ucu r 

— D — tJ/DK^/^ F (que r ce t i n 
s i de) \ ^x;l/ir^V-3-0-^^;bn 

— diglucospyranos ide) , 
(que rce t i n — 3 — 0 — gent i o 

~^;l/nlf^y^;l/*r^^hlf^y^F ( q u 
ranosyl gal actopyranos 
X ^ V F i/ F (quercet in-3-0- 
x;l/tf y-3-y>ft FV^^F (que 
s i de) N >-3-^;H- x 
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e) ) , ^x;l/-fef->-3-0-D-y;V 
^ y -y ;b - (1-4) - a- L- ^Aye 
glucopyranosyl — (1 — 6 
( 1 ~ 4 ) — a — L — rhamnopyr 
2 " - 0 - 6 ' " - 0 - p - ( 7 " " - 0 

- D - y ;V 3 If ^ y ?/ ;i/ ] - a- L- ^A 
[ 2 " - 0 - 6 ' " - 0 - p - ( 7 * " - 

coumaroy 1 — fi — D — g 1 uco 
py ranos ide) , ^ X ;l/ -fe ^ V — 
^ ;l/ 3 tf 9 y S' 71/ - j8 - ( 1 - 4 ) - 5 A 10 

— [ 6 " — p — coumaroy 1— P 
1—4) — rhamnopyranos i 
7A/lf7y^F (1-2) - a - L - ^ 
tf 5 y ^ F ] (que rce t i n — 3 — 
1 (1— 2)— a — L— rhamnopy 
copyranos i de] ) N ^x;l/-fe 
4) a-L-7i/t?7;^F (1-6) 

t i n — 3 — 0 — [a— rhamnopy 
opyranosyl (1 — 6) $ — D — 

x;i/-tr9 L >'-3-o- [a-^Aye^y 20 

- (1-6) ] ~ p — D — #5? nif77 
hamnopy ranosyl — (1—2 

(1-6) ] — 0 — D — g a 1 ac top 

- [a-7A/^77^F- (1-4) - 
^Flf^y^F] (quercet in — 
1 - (1—4) — a— rhamnopyr 
opy ranos i de] ) „ ^ X /I/ -fe ^ 
-2) - 0- D- *r9*hK9yS/K (q 
nopy ranosyl — (1 — 2) — j3 

„ ^X/l/^r^V-S-O-jS-D-^^^ 30 
j8 — D — d i g 1 ucopyranos i 
H^F-2" - # U — h (que rce 
de-2" - ga 1 1 ate) . ^ X ;b 
1-6) -0-D-*f9*hli'5y$'F ( 
copyranos ide — (1—6) — 
) . ^x;Vir^>-3-0-/3-D-^;l/ 
5 y > F - (1-6) - £ - D - # ^ ^ h 

— D— glucopyranosyl — ( 
s y 1 - (1-6) - /S-D-galac 
3-0-^-D-^7l/^n^^F (que 40 
on i de) . ^ X ;i/ -fe > — 3-0 - 0 

— 3 — 0 — j3 — D — xy 1 opy rano 
tf^y^XF (que rce t i n — 3 — 0 
^x;l/ir^>-3-0-y>^^H^-^F 
bi os ide) , ^x;l/-lr^>-3-0 
erce t i n — 3 — O — g 1 ucopy 
ide) > ^ x;l/i!f V - 3 — 0 - ^ ^ ^ 
neohesperidoside), *7 
rcet in — 3 — gent iotrio 

)]/ (quercet in — 3 — me thy 50 
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1 ether) . ^X^^fV-S-^^/yV^tlft^H (quercet i n - 
3 — rhamnogent i obi os i de) , ^x;l/-fe^-> — 3— 5i/^;P3^F 
(quercet in — 3 — rhamnoglucos ide) l± X. ;]/ ~£ ZS — 3 

-TO^ffi (que rce t i n - 3 - s u 1 fate) ? %> % C t * *$Wi t % Wl & & I 

ictznvitmm&mmmo 
cms 3 ] 

z x-frii^y <Dmmw\±, mm-Wi^ ( i ) k *j ^ t ^ r , ^-oht^d, r 2 ata 

R 5 <D ? ?HOOi|g^;V-ytf O HTS^ V 7 A^f ^ (i s o r hamn e t i 
n) , ^ X ;l/ v' ^ U h U > (que rc ime r i t r i n) x 9 A ^ ^ > (rhamn 
e t i n) , ^X/l/tf^-S-O-jg-D-^^n^^y^F (que rce t i n- 10 
5 — O-0-D.-gl ucopyranos ide) , ^Xjlz-fe^ 1 :/— 7 — 0 — 0 — D — 
P / 7 7 ^ F (que rce t i n — 7 — 0— 0 — D— g 1 ucuronopy 
ranos i de) $ fc It X If P * i/ F (spi reaos i de) ?»8CfcS:#tt 

-r s is * 9i i k f a k © # 3B m & » * jn o 
cw«a 4 ] 

x-frnrxommftit, mm — m^ ( i ) i^^t , r , & ^ l r 5 os-e^o^aaB 

^ ;l/ — ^tfOHTfc^ N 1*^ V Z/ (rhamnaz i n) , ^XJlz-fe^V — 3' > 4 ' 
-v'^fil/X-T/b (q ue r c e t in — 3 ' . 4' — di— methyl ethe 
r) N X-Jlll - 3 , 3* -*;^f;U - T ?]/ (quercet i n - 3 . 3' - d 
imethyl ether).^x;b^^:x-3,7-^^^;bX~7 : *;l/(querc 20 
etin-3, 7-dimethyl ether). ^x;l/^^V-3-0 - [ 2 " - 
0 - (6' " -0-p-^vn^/lO - /3-D-^;l/n^^y^;V] - a - L - 7 A / ^ 
^y> / F-7-0-i3-D-i7;I/3tf^yv'F (que rce t i n - 3 - 0 - [ 2 " - 

0 — (6' " - 0- p— coumaroyl) - 0 — D — glucopyranosyl 

1 - a- L- rhamnopy. ranosy 1-7-0 — jB-D-g 1 ucopyran 
os i de) , *x;I/-fe*>-3-0- [2" - 0 - 6 ' " - 0 - p - (7" " -0-/3 
- D - if ;b n if 9 y ;l/ ) ^vn-r;l/-j8-D-^;Vxrtf^/v';l/] -a-L-^A7tf 
^/->F— 7 — 0 — )3 — D — ^;Vnlf^y->F (que rce t i n — 3-0 - [2" - 
0-6' " - 0— p — (7 ,/// — 0 — 0 - D — glucopyranosyl) coum 
aroyl-j3 — D — glucopyranosyl] — a — L— rhamnopyra 30 
nos i de — 7-0— j8 — D— g 1 ucopyranos i de) , ^x;l/-trf > - 3 
_Q_ ;l/ ^-y^^-7_0-j3-D-y;bXltf^y> / F ( q u e r c e t i n — 3 — 0 - 
rut i nos ide — 7 — 0 — P — D-gl ucopyranos ide) N ^ X -fc 
^ v _ 3 _0-a-L-T^lfy^^/^^-7-0-/3-D-^^Xi^^y^F ( q u 

e rce t i n-3-0-a-L-arab i nopy ranosy 1— 7 — 0— 0 — D 
-glucopyranoside). * X ;1/ -fe ^ V - 7 - 0 - 0 - D - if As ^ If 9 7 ^ 
F-3-0-V:7*D$/F (que rce t i n-7-O-0-D-g 1 ucopyra 
nos i de-3-0-sopho ros i de) . >X;H! f y- 3 - 0 - ^7 ^ F^ 
^ y>/;i/— 7 — 0 - ^ y ^ 3 ^ 7 7 ^ F (que r ce t i n-3-0-ga 1 ac t o 
pyranosyl-7-0-diglucopy ranos ide) . ^ X ;!/ -fe ^ ^ - 40 
3 „ 0 _ ^ ^ y >>;V - 7 - >; ^ 7 y (q ue r c e t i n - 3 - 0 - g 1 

ucopyranosyl-7 — diglucopyranosid e). ^ X ;l/ -fc: ^ 
V — 3 , 7 - ^y;l/3K5y^H (quercet i n - 3 . 7-diglucopyr 
anos ide) , * X*t ^ > - 3 - ^ Vf * ^ * - 7 - i^;l/3 K 9 / ^ F ( q u 
ercetin-3-gentiobiosyl-7-glucopyranoside 

) $ ti ^ x ;l/ -t: ^ y - 3 , 4' -^-0-j8-D-^;Vntf9/^F (quercet 
in _ 3> 4' _ di — 0 — j3 — D — gl ucopyranos ide) Tfe££££r# 

5 ] 

*x;l/-fe^->'©§§»«M±* ^X;l/-b^V-3, 4 ' , 7-hUf*X-r* (quer 50 
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cetin-3s 4' , 7-trimethyl ether) Sfct±^X;l/-fe^^-3 
, 3 ' > 4', 7 — fh7^f;H - r-;P(quercetin — 3. 3'. 4', 7 — 

t e t r ame t hy 1 e t he r) ■p»*di:*Wafc'r*BII*3SlfC|3«0#ffii» 
ffi }& * m o 

© # s it ffi J& m o 

7 ] 

2 ^ ^ fc fp § £ ft * S W it , *A/#4 1 S'^^*t;i'0-x*A'i'f iatflftyja-* io 
[»#Sf 8 3 

-h-;UT»«««ftfci';l/-^ , ^6a»fft* 1 »©«*!»JT?**z:fc*W*i:-*-*lll*flI 
[MM 9 ] 

51 if ft 3 1 m V fi fR M T? & * C i: * q$ & t Z> f» £ 1 *cfB«©#ffl*ffii&3*iW<, 
[ M * * 1 0 ] 20 

6 a ti ft S 1 fflO-H-«SiJT?*«ei h^tf^tf^M^l fcE«0*lB*ffiJ&aiffJo 
1 1 1 

^¥W^It^^ft^Sf*t±*^^4 1 v'^^-'L'-fe^D-X-^ h U >7 A , a $ &± P ->?DT 

nh'J^, e*3^c, n>istfaii vmrnsnrc mis ft* 1 to 

ft « »J T? * S c i:^r#mi:-r^Wst<« 1 fc IB ic <D # ffl £8 ffi M 3'J o 
1 2 ] 

ftmS^^hV'>2 A T'«j3)c^ftfc^^-^ , ^P.M^ft«lffl»'S#^T'fe«Ci:^!ttmt 

T S »#St 1 tcaE«©Wffi**gi&*»Jo 30 

[ m * * i 3 ] 

i ici5*©#M*£teMo 
l 4 ] 

, ^p-y^flk *MRtfa»fflfc:fr6*ja£ft;fciOl/-:7:fr6a»fft3 1 loSPS^S 
j- n ^ j 5 ^ 

*jl/5/ * 2. $ fctt tT * ~ V D 3 * £ 6 fc^ty c i: i: f 3 1 fc IB fc <D # ffl«£ 40 

C 58 SB © ft flH & M W ] 

*3SEtt *X;H**"V (q ue r c e t i n) W^tt^WSft^^t Lt§*t5fl«S 
i& * ffll K « »K 56fcRi*W^#^iWfla ( o s t e ob 1 a s t) dlfflfiati^ffiJi^mS. 
Xf&*mm (o s t e o c 1 a s t) ©»||Si85B«JfM$S&*f«:«ftfe, TfB-02i£ (I) T» 

s«ft**^^*^>ts***^J»«»i:bT-&W"r«#ffl*ffiii&«a«Jteii8-r*<, 
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ffSffi 

mmm& ( o s teoporos i s) tt#fi»OKRIi: i OfOlffllS'lK ft D, * 

t Sfb^t < fnaaewfia, as * « a . xfr^yvmit, jH&fttf^gsm© 

^3 0i«^^5f S^A^lWtl^, Bg|KM5tl^hn«y ( e s t roge 
n) IStfSitlObTI L - 7 (i n t e r 1 euk i n - 7 ) IUDB'J>^Stf 
ft ?> & <D £M<9Lfc B - V > rtW. (B - 1 ymp h o c y t e ) ft^|4i?ni t 
tfciDtl (bone marrow) (CBliaoil* (p r e-B cell)** 

mm^ ft, «fc o t i L-6o«^**T«fHDBao?stt*i»ins**/£A^ *s a # « # « 
U9tc*2. co«t^a:fi)fi«ffit4S*teM^**^, * ¥ « > (* n is an jk & © -k tt 
Kfct>Tttffi«tt**7£*^ itf sna^ftaftof, a p © is i$ ft tc # a # © m & it ? 

9! £ # ffi « ffi.J&.*SI btifflStltl^flfitLTii, XX h O -If > (es t roge 
n) , TyFtiflsT'l-tfVvZXT-vJV (and rogen i c anabo 1 i c 
s t e r o i d ) , * A, > V A H M * » * » ffl . -f^'J75*y ( i P r i f 

lav one) , e^SfDa & *2tt 1 9 9 5 *7 ^ U * OV- f tt 

(Me rck Co. ) T'7 5 7 (f X 7 * X 7 ^ h (ami nob i sphosph 

onate) * . 1 9 9 7 f7^J*8El i Li 1 ly Co. T'iRWSlXhD 
■IfySgftl®^ (selective estrogen receptor mod 
ulator, SERM) t ltii< i-7iy ( r a 1 o x i f e n e ) 4fl« 

lXha-lfyffifilli:LTAlO^V7 7^V ( s oybe an i s o f 1 avon 
e) ©i^SiftxXl-D^y (phyt oes t rogen) ^SS^tlt^S. * ^ 
iXhDifyiii 9 4 6 <ffcMli:SgJnfttf, ' * a - M m ( c 1 ove r d i s 
ease) [f^i'n - ( r e d clover, Tri folium subte 

r raneum va r. Dwa 1 ganup) Kit 5*ft*t^/i¥«T-if 3 0 
%«±Jf ftlS ft, ' *P — /**t" l:**Jn5] <DJSIStfC©tt%K^W£nfc:J3c#©5 
?lXFn€>(c|Htl ( 1 5'( , 7 77^y-l' F (i so f 1 avono i d) T- & 3 C t 3: 

m§*b, i*^6»6hftc<oJ:^ aft^ft* 'fit^xx h n if ^' fc^«bfe„ 

.jSr-f-g-OCdaidzein), y^Xx-l'V (gen i stein), 7 * A/ J±$r 
/^^^(formononetin), Id' sj" 77 ^ > A (biochanin A ) & £ 
O-f 777^^ (i so f 1 avone) {fc % , ^ ^ X h n — )V (coumes t r 
ol) J&ifC^^X^^ (coume s t an) ilt^l, xV^P^^hV (ente 
ro 1 ac t one) ftUO'J^tV (1 i gnan) ^ft^ttStf I>fn i?*-^ ( 
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en t e rod i o 1) IS. £ V> 7 x. / - (pheno 1) Jfift^Wft if i»X7 h n 
•tfyi: UTiSJnfc. cn^tftxXhnfXiSl^y'J 3V (agl ycone) 
, 6' -0-7tf;K;l'3i'F (6' - O- acetylglucoside) & fc l± 
, 6' — 0— VD^.;Vy;l/ni/H (6' — 0-malonylglucoside):&if 
© » IB tc ft L , ^-f^^yty-Xf ^>li7 -0-^;l/3i/ F (7-0-glucos 

i d e) O^ffi(cft-r?.o 

mm<t & ® <o $ *> m <t& <fa i± m ft ^ 7 r- v t <o p - t~ & =i ~> # - a p - g 1 u c o s i 

dase) 3: fc t± W ^ <fc t) *JP 7j< # 8? £ ft , CT JS 7 U - (free) ^V77^y?ib5 

t y u n > cd ft-mic m. ir s ft £ c t: fc fti €> ft t 0 wriest;: ctftwr^ mis* 

B (card i ovascu 1 ar d i sease) SO*? OffiOfittOj&itC XX b 
n€>%ftf LTffiffl?n5 tA'SSJnfto L*a, HtffEW^xxhP-tifVtcJ;*. 

*< # # life x m & < -h m £ ft ft o 

fg 0)3 O W W 

Cftfc*«lfl«5t±ffllffffl^a< . #ffiK^Mtf }&*S««^fi < , 4l3Xh«I 
fcfteWKfcMa^SfcfcfcWfcl^LfcaSIRx ft 9* W fc: £ J« ftf fiBft * x ;H» V 20 

O S t) > *fg^<D@Wi±^x;l/-b^^ (que r ce t i n) Ik T$ Z <D m M W * M fcft 

*»WttTIB-«a (I) TSSn«i'i/l/tf L viSi#**!9J«»!:bT«tL, ^¥ 

Wte»F8*ft*ffl<**^t*#ffl*£te*» | J : 




R, liyyf^h'Jt-X (gen t i o t r i ose) N ;l/ xi fc! ^ / — X (g 1 uc 40 
opyranose) , 0— T"y\£77^7 — 7 (0— arabinofuranose 
) , 0 - ^ ;V XI tf ^ / — X (0-d i g 1 ucopy ranose) , 0 - IS =? 7 Y ¥ 
— X(0 — galactopyranose), 0 — If 7 b is Y — U U — b ( 0 — 
galactos ide-gal 1 ate) , Q-?Z/=f-*\>L* — X (0-gent io 
biose), 0-^;l/Xilf^/ — X(O-glucopyranose). 0 - ^ ;l/ * 
pxK (0-glucuronide), O-^t'NX^U FX (0 — neohespe 
ridose), — X(0-rhamnopy ranose), 0 - 1\> 

J-7—7 (0-rut inose) , 0 — V 7 # P — X (0-sophorose), 0 
-^->P^^/— X (O-xylopyranose). OCH 3 , OH, 7A/y>f 
^-If^-— X (rhamnogen t i ob i ose) , 7 2* 7 7~ ?l =l — X (rhamno 50 
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gl ucose) ^fcl±mn (su 1 fa te) D ; 

R 2 & OHSfettO-^;V3H7/-X (O-gl ucopyranose) V % D \ 
R 3 11 O C H 3 , OH, 0-y;l/3lf7/-X (O-gl ucopyranose). 0 
-^;i/^Pt?^y — X (O-glucuronopyranose) 3; l± if 3 tf 9 / 

— X (gl ucopyranose) TfeD i 
R 4 fct O C H 3 SftliOHT'SD ; St>\ 

R s l± O C H 3 , OH, 0-y;V3lf7/ - X (O-gl ucopyranose) 3; 
t± O - if )]/ n — X (0-g 1 u c o s e) T* $> %> o 

mm — uas en ^o^x^tf yiiifto^ % — «*c * OB6nT^«fk^fta*o±5 

ic ft m Tf # % : ( i ) Rz&t^LRs^-OHT&tK R,te<fcD«*K:a:SII»ttiOl> 10 
-^T^^T, R i ^OH7?fe^^x;l/^^> (que rce t i n) , R i 0 - a - 
L-T^^y*7^7 — X (arabinofuranose) X* & 2> T If *r a 9 n 5/ F ( 
av i cul a ros i de) , Rj tf 0 — T^^tfytf^y — X (0 — a rab i nop 
yranose) V %> & * 7 V ^ V 1/ (gu i aj ave r i n) , R , tf 0 - $ - D - 
#^^ht?^/ — X (0-j8-D-g a 1 ac topyranose) T s & £ /W^ — P 
is F (hype ros i de) x R , tfO-0-D-;tf^^hlf^y — X ( 0 - 0 - D - 
gal actopyranose) S V A-Y p K (i sohype ros i 

de) N R ! 0-^;l/3t!7/ - X (O-gl ucopyranose) t ^ ^ V ^ 
X/l/^h'J^ (i soque rc i t r i n) , R , tf 0 - ip-V-iffl/^V^/i/fl/ 

— ( 1 - 4 ) — a — L - 7^7 t°7/-X] (0-[j3-D-Glucopyranos 20 
yl — (1—4) — a — L— rhamnopyranose] ) 7^ FA ( 
mul t inos ide A) , R , tf (6-0-7^^/b) - j8-D-y^ntf^y-> 

/!✓ - (1-4) - a- L- 7A/tf7/-X ( (6-0-ace ty 1) - 0 - D - g 1 
ucopyranosyl — (1 — 4) — a — L — rhamnopyranose) T $> 
^V;l/^ L y> / FA7'^7 : --~F(multinoside A a c e t a t e ) , R , tf 
0 — a — L-7A7 ^7/-X (0 — a— L— rhamnopyranose) T £ ^ 
X/l/i/f'JV (que rc i t r i n) , R j tf0-j3-D-;I/^/—X ( 0 — 0 — D — 

rut i nose) (rut in) , R, tf 0 - (2" - O-0-D-^;V 

3^7/^/1') - a- L-7A/lf 7/-X (0 - ( 2 " -O-0-D-g 1 ucopy 

rano sy 1) — a — L— rhamnopy rano s e) ^fe^^x;]/^^-^— 3— 30 

0 - (2" - O- jS-D-^Ol/ntf^yS/;!/) - a- L- 7i/l^7^>F (querc 
et in — 3 — 0 — (2" — 0— 0 — D— gl ucopyranosyl) — a — L — r 
hamnopy ranos i de) , R l tf 0 - ( 6 " - 0 - P /I/ ) -^^3^7/ 

— X (0 - ( 6 " - 0 - g a 1 loyl) - glucopyranose) S ^ X ;l/ 
•fe^-^-3-0- ( 6 " - 0 - ^D^;l/) ~^;l/3^7/^F (que r ce t i n - 3 

— 0 — ( 6 " — 0 — gal 1 oyl) — g 1 ucopyranos i de) . Rj tf 0 — 
( 6 ' " - 0- p- ^^P-T;V-i8-D-^7P3e^y^;l/- (1-2) - a - L - ^ J± 

ytf^y— X (0 — (6' " — 0 — p — coumaroyl — f$ — D — gl ucopy r 
anosyl — (1 — 2) — a — L — rhamnopyranose) Tfe^^x;!/^^ 

y - 3 - 0 - ( 6 ' " - 0- p- ^vp^;]/-j8-D~^;l/ne7/^;V- (1-2) - 40 

a-L-7Ay^7/^F) (que rc e t i n - 3 - 0 - ( 6 * " -0-p-cou 
maroyl— j3— D— gl ucopyranosyl — (1—2) — a — L— rham 
nopy ranos i de) ) , R, tf 0 - D - if )]/ 3 If 9 J V - (1-6) — ]8 — D 

— y ;!/ n If ^ / Z/ ;V - (1-4) - a- L- ^^yif^y-X (O-D-gl ucopy 
ranosyl — (1—6) — f$ — D — gl ucopyranosyl — (1 — 4) — a 
-L-r hamnopy r an o s e) "P$a^x;l/'bfy-3-0-D-y;l/3lf7y 
2/ ;l/ - (1-6) - ]3-D-^;Vnlf^y^;V- (1-4) - a - L - 7 A 7 ^ 7 / ^> F 

(que rce tin — 3 — 0 — D— gl ucopyranosyl — (1—6) — fi — 
D— gl ucopyranosyl — (1—4) — a ~~ L — r hamnopy ranos 

1 de) , R j tf 0 - [ 2 " - 0- 6' " - 0 - p - ( 7 " " - 0-j8-D-^;l/3lf^ 50 
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Si/fr) ^D^;l/-|3-D-^;l/3t!7/^;H - a - L - ^ I* S ¥ ^ / - X ( 0 - • [ 
2 " — 0 — 6 ' " — 0 — p — ( 7 " " — 0 — 0 — D— g 1 ucopy ranosy 1) c 
ouma roy 1 — P — D — g 1 ucopy ranosy 1] — a — L — rhamnop 
yranose) T**S#X/l/**-:/-3-0- [2" - 0- 6' " - 0 - p - ( 7 " " 
-0-j8-D-^;V3^7y^;l/) ^7D^;l/-|5-D-y;Vab:7y^;l/] - a - L - 
7 A / ^ 7 7 ^ F (quercet i n - 3 - 0 - [ 2 " - 0 - 6 ' " - 0 - p - ( 7 " 
" — 0 — 0 — D — glucopyranosyl) couma roy 1 - f- D- g 1 u 
copyranosy 1] — a — L — rhamnopyranos i de) ^ R i 0 — 
[6' " -p-Z^u^fr-p-D-tffraV^Sisfr-p- (1-4) -7 A / 7/ 

— X ] (0 — [6* " — p— couma roy l—j3 — D— g lucopyranosy 
1 - 0 - (1-4) -rhamnopyranose] ) T?&£^x;b-fc:^>'- 3 - 0 - 
[ 6 ' " - p - i? V p ;l/ - p - D - =3 \£ "7 S > >V - p - (1-4) - 7A/^7/ 

V' F ] (que rce t i n — 3-0 - [6' " — p-coumaroyl — P — D-g 
lucopyranosyl— j3 — (1 — 4) — rhamnopyranos ide] ) 
, R, 0 - [a~L-7A/^7/:>F (1-2) - a- L-7i.y If7/^K- (1 
-6) - (J-D-y;l/3li7/ - X] (0-[a-L-rhamnopyranosyl 

(1—2) — a-L— rhamnopyranosyl- (1—6) — 0 — D-gluc 
opyranose] ) ^&£^X/bi?9 L >'-3-0- [a-L-^A/lf^/^F (1 
-2) - a- L- ^Aytf^/^F- (1-6) - /J-D-^7l/3lf5y^F] (que 
rcet in— 3 — 0 — [a — L— rhamnopyranosyl (1—2) — a — L 
-rhamnopyranosyl - (1-6) - 0- D- glucopyranosi 
de] ) , R 1 W0- [«-7A/e7;^F (1-4) a-L-^i^ytf^y^F (1 
-6) /3-D-^^^F^^y— X] (0-[a-rhamnopy ranosy 1(1 
-4) a-L-rhamnopyranosyl (1-6) 0-D-galactopy 
r a nose] ) T&£^X/l/-tr^;/-3-0- [ a - 7 A tf 7 / i/ F (1-4) a - 
L-^i^/tf^/v'F (1-6) /3-D-^^^htf^y^F] (que r ce t i n - 
3-0 - [a— rhamnopyranosyl (1—4) a — L — rhamnopyr 
anosyl (1-6) 0-D-galactopyranoside]), R 1 tfi Q — 

[a _^ A y^^y^ F - (1-2) ] - [ P - ? 71/ 3 tf ^ J ;V - (1-6) ] - 0 - 
D-^^^F^^/ — X (0 - [a-rhamnopy ranosy 1- (1-2)] - 

[/3-g lucopyranosyl- (1-6)] -0-D-galactopyra 
nose) t**«^x;l/-b^y-3-0- [o-5iyif7;^P- (1-2) ] - [ P 

— y )\f 3 tf 9 y t/ ))/ - (1-6) ] - jS-D-tf-^^FH^y^F (que rce t i n 
-3-0 - [a-rhamnopy ranosy 1- (1-2) ] - [0-glucop 
yranosyl-(l-6)]-j8-D-galactopyranoside). R 
| 0 - [a-^/^/v'F- (1-4) - a- 9A/K9/^F- (1-6) - 0 
-fl7nb 0 77-X] (0 - [a - rhamnopy ranosy 1- (1-4) - a 
-rhamnopyranosyl - (l-6)-0-galactopyranose 
] ) T**S*x;l/-fe* L >-3-0- [a-7A/t!7/^F-- (1-4) - a - ^ 2* y ^ 

- (1-6) - /3-^v^Ftf^y^F] (quercet in-3-0 - [a 
-rhamnopyranosyl — (1-4) -a-rhamnopyranosyl 

— (1 — 6)— P — galactopyranoside]). R, 0-a-L-7i 
/ ^ 7 7 ^ F - (1-2) - j8-D-^^^F^^y — X (0 a-L - rhamnop 
yranosyl - (1-2) - 0 — D-galactopyranose) T & £ ^ X 
;l/ ^ fv _ 3 _0~a-L-7^/^77^F- (1-2) - fl - D - if5* Hf9/^ 
F (quercet in — 3 — 0 — a — L — rhamnopyranosyl — (1—2 
) - ^- D- galactopyranos ide) . R j 0 - |5 - D-*;y;l/3 

y — X ( 0 — 0 — D — d i g 1 u c o py r ano s e) T&^^x;!/^^:/ — 3 — 0 — 
P - D - 5? 9 ;b 3 tf 5 y S/ F (que rc e t i n-3 — 0 — 0 — D— d i g 1 ucop 
yranos i de) . R , #O-0-D-;tf9*M£5y'$'r ? -2 w - *f 1/ - h (0- 
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0-D-ga 1 ac t os i d e - 2 " - ga 1 1 a t e) Tfe^^x;I/^^->-3-0 
-0-D-;tf^^h>'F-2" # U - b (que r c e t i n-3-O-0-D-ga 
1 ac t os i de-2" - ga 1 1 at e) . R , 0 - j3 - D - If 7 / H - 

(1-6) -0-D — tf^^Flf^y — X (O-jS-D-glucopyranosid 
e - (1-6) - j8-D-galactopyranose) -C&S£x;l/-fe^->— 3- 

0- /3-D-^;L/3lf^y^F~ (1-6) - (querc 
et in — 3 — 0 — 0 — D — glucopyranos ide — (1—6) — 0 — D — g 
a 1 ac topy ranos i de) , R 1 ft^ 0 - 0 — D - if ;V 3 If ^ / )]/ - (1-3 
) - a- L- 7A/tf7/^F- (1-6) - j8-D-^^^htf^/-X (0-/3-D 

— g 1 ucopyranosyl — (1 — 3) — a — L — rhamnopyranosy 10 

1— (1—6) — 0 — D-ga lac topy ranose) T?&£^x;l/-tr^:/ — 3 — 

o-j8-D-^;i/nif^y^;i/- (1-3) - a- L- ^^yif^y^F- (1-6) - 

jS-D-^^^hlf^y^F (que rce t i n — 3-0— 0 — D— g 1 ucopyr 
anosyl — (1 — 3) — a — L— rhamnopyranosy 1— (1—6) — 0 
-D-galactopyranoside). R,#0-j8-D-dOl/£n-*->fF (0 

— 0 — D — g 1 u c u r o n i d e) t?aB*^x;I/-fe^V-3-0-j8-D-y;l/*P^ 
-f F (quercet in-3-0-j3-D-glucuronide) N R i 0 - |3 

— D — ^v^ntf^y — X (0— 0 — D — x y 1 opy r ano s e) Tfc£^X/l/-fe^>' 
-3-0 — 0 — D-^^Dlf5/^F (quercet in — 3 — 0 — 0 - D — xylo 
pyranos ide) . R , # 0 - ^ 3 - X If 7 / - X (0-d i g 1 ucosp 20 
y ranose) t $ ^ ^ X/V-t f V - 3 ~ 0 - ^ 3 l£ 7 / ^ F (quercet i 

n — 3 — 0 — d i g 1 ucospy ranos i de) . Rj 0 — Y ZS \Z $T — X ( 
0-gent i obi ose) T?***x;l/-fe^>'-3 — 0— y^^*lf*^F (que 
rce t i n-3-0-gent i obi os i de) , R , & 0 - if 3 }£ S V A/ 13 
7i? Mi 7/-X ( 0 — g l ucopyranosy l ga l act opy ranose 
) TS^^X;l/^f"V-3-0-^;b3lf^7^;l/«r^^Flf^y^F (que r ce t 
i n — 3 — 0 — gl ucopyranosyl gal actopyranos ide) ^ 
R j O-^^^X^'J FX (0-neohes pe r i dose) Tfe^^x;!/^^^ 

F^FF^F (quercet in-3-0-neohespe 
ridoside), R,^0-V7*n — X(0-sophorose)T?***X/l/ 30 
t f > - 3 - 0 - V 7 ^ D F (quercet in — 3 — 0— sophoros ide 
) , Rj tfyyf *F 'Jt - X (gen t i ot r i ose) T?&£#x;l/-fe^:/— 3- 
y y f t F U * ^ F (quercet in — 3-gentiotrioside). R , 
^OCH 3 TS^^x;l/^9 L > / -3-^^-;I^X— t*;1/ (que r ce t i n — 3 — m e t 
hyl ether) N R ^ ^ 7 A / ^ y f * X (rhamnogent iobi 

o s e) 'P»8*x;H!f y - 3-7A/y^f tlit^K ( q ue r c e t i n - 3 - 
rhamnogent i ob i os i de) . R x ft ^ k / if )\/ ^ ^ X (rhamnog 
lucose) T ^ ^ X;Vi! f > - 3 - 7 A / 3 F (quercet i n - 3 - 
rhamnog l uc os i de) , R , #BfEftT*S^x;l/-fe^ L >'--3-flfE»ffi (qu 
ercetin-3-sulfate)3Q:2*«^Sn*: 40 
(i i) R , tfOHT*D, R z aiaR 5 O5?3«©|«^-^^0H"f«5, SI 

t)i«o««y;i/-^te«tDffi»fcasf|«IS{*^;i/-^7?«oT, R 4 ^OCH 3 T*« 

^V7A^f V (i so rhamne t i n) , R 3 0 - J -D-**3 e5/X (0 

— 0 — D — g l ucopyranose) S ^ x;l/'> ^ U F'J V (querc ime 
r i t r i n) , R 3 ^OCH 3 T^^7^^f> (rhamne t i n) , R z ft 0 - 
jg — D — — X (0 — jS — D — gl ucopyranose) & £ ^ X ;l/ -fe 
^^-5-0-j3-D-^;bXltf^y>^F (que r c e t i n - 5 — 0 — /J — D — g l 
ucopyranos ide) % R 3 0 - (I - D - >;l/>n / U5/^X (0-/3-D 
-glucuronopyranose) T*££^x;l/-fe^^-7-0-/3-D-^/l<'^ 

P / t! 7 / ^ F (quercetin-7-0-^-D— glucuronopyran 50 
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os i de) x R 5 #0-*;l/3 — X (O-g 1 ucose) T* & £ X t? U * >- F (sp 
i reaos i de) & i? # * S ft S : ( i i i) R i ft^L R 5 3 iOll^l/ 

R 3 ^R4^0CH 3 Tfe^^A^v ? ^(rhamnazin), R 4 i: R 5 & O C H 3 
T?fcS£x;l/-fe^-V — 3* % 4' -^^/l/X-r^ (que rce t i n - 3 ' , 4* 
-di-rnethyl ether) , R, fcR 4 ^OCH 3 ^*«^x;I/-fe^V-3, 
3 ' — v ? ^^ L ;l/X — r-;l/ (quercet i n — 3 . 3' — d ime thyl e the 
r) , R , kR 3 tfOCH 3 f $S*x;Hr^y- 3, 7-^^;H- -r 71/ (quer 
cetin-3. 7-dimethyl ether) , Rj^O™ [ 2 " - 0- (6' 
" - 0- p- ^VP-T;l/) - ^ - D - ^ n 7 / ^ ] - a - L ~ 7 A / H°7 / -X ( 
0 — [ 2 " — 0 — (6' " — 0 — p — coumaroyl) — 0 — D — glucopyr 
anosyl] — a— L— rhamnopyranose) R 3 fc s O — 0 — D — 

y ;l/ n If ^ y — X (0-0 — D-gl -ucopyranose) T££*x>l/-fe^->-3 
-0 - [ 2 " - 0 - (6' " - 0-p-^VP-Y;l/) -|8-D-y;l/ratf^yv';l/] - a 
-L-^Aytf^yv'K-T-O-jS-D-^^ntf^y^F (que r ce t i n - 3 
-0 — [ 2 " — 0 — (6* " - 0— p-eoumaroyl) — 0 — D— glucopy 
ranosyl] — a — L— rhamnopy ranosy 1— 7 — 0 — 0 — D— gl u 
copyranoside), R , 0 - [ 2 " - 0 - 6 ' " - 0 - p - ( 7 " " - 0 - 
l3~D-^;l/ntf^ys/;l/) ^*ra^;P-j3-D-^;l/ne^y->;l/] 

e^y-X (0 - [2" - 0- 6' " - 0- p- ( 7 " " -0-0-D-g 1 ucopy 
ranosyl) cournaroyl-0-D-glucopyranosyl]-a- 
L-rhamnopyranose)T»t), R 3 # 0 - J - D - y;l/3 / (0 
-0-D-gl ucopyranose) TfeS ^x;l/-fef 3 - 0 - [ 2 " - 0 - 6 

• « _ 0 - p - ( 7 " " - o- 0- D-^;l/ntf^y>/;b) j8-D-^;vn 
M <7 J is ;!/ ] - a- L- ^i^y^^y> / F-7-0-|3-D-^;I/3tf^y^F (que 
rcet in-3-0 - [2" - 0- 6' "-0-p - (7""-O-0-D-gluc 
opyranosyl) coumaroyl — 0 — D — gl ucopy ranosyl] 
-a-L-rhamnopyranos i de-7-O-0-D-g 1 ucopy ran 
os i de) , R , ifi 0 - ;]/ ^ / — X (0-ru t i nose) t> , R 3 0 - 0 - 

rj-y^ntf^/— X ( 0 — 0 — D - g 1 ucopyranose) Tfe^^x;l/-tr^V 
_ 3 _0 — 0-0 — D-^^^tl^/^F (que r ce t i n — 3 — 

0 — r utinoside-7 — 0-0-D-gl ucopy ranoside). R x 
ft0-a-L— T^^/^^Si/Jl (O-a-L-arabinopyranosyl) 
T?j6D, R 3 ^0-p-D-y;l/3tf5/- X (0-0-D-g 1 ucopy ranos 
e) ^fe^^x;l/i:^>'-3-O-a-L-T^Hytf^y^;l/-7-O-"0"D-^^ 
3 tf -5 / F (quercet in-3-0-a-L-arabinopyranosy 
1— 7 — 0 — 0 — D— g 1 ucopy ranos i de) > R ! 0 - V * P - X ( 0 — 
sophorose) T* D , R 3 #0-0-0-^/1/ mf^y-X (0-0-D-gl 
ucopyranose) T»J&*x;l/**:/-7-O-0-D-y/l/3lf:7yS'r ? -3 
- 0 - V 7 * n F (querce t in-7-O-0-D-gl ucopy ranos 
ide-3-O-sophoroside), R, tf0-«7*Hi5/-X (0-ga 
lactopyranose)T*&9, R 3 tf 0 -y*3 (0-gl ucop 

y r a n o s e) T?fe^^x;l/^^V-3-0-*T^^ HJ?/S/*-7-0-*;y;l/3 
tf^/v'F (quercet in-3-0-galactopyranosyl-7-0 
-diglucopyranoside) . R , O - ^;l/3 K 5 / ^ X (0-gluc 
opyranose)T*fctK R 3 0 - i^;V3 K? / -X (0-gl ucopy ran 
ose) ?»8>x;H!f ^-3-o-y;V3if7/^;i/-7-^y;V3ii7/^H (q 

ue rcet i n-3-0-gl ucopyranosyl-7-d i glucopyr 
anos ide) , R 1 if J]/ 3 \£ "7 / — X (g 1 ucopy ranose) tSD> R^ 
3 i^*;l/3e7/ - X (gl ucopyranose) T*fe^^X;l/-fe^-V-3 N 7 - ^ 
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9 )^ 3 \L / %/ F (quercet in— 3, 7 — diglucopyranoside 

) , R , ffyyft^t-X (gent i obi ose) T* %> *) , R 3 <f /I/ 3 £ y — 
X (g 1 u c o py r a n o s e) TfoZ?^tl'^&>-3-?Z/**\**i/Jl/--7-ir 

^3^7/^ F (que rce t i n — 3 — gen t i ob i osy 1 — 7 — g 1 uco 
pyranos ide) , R , £R 5 WQ-p-D-?A'X\£^S — X (O-0-D-g 
lucopyranose)T*&£^X;b-fc:^>'-3, 4 ' -^-0-j8-D-^7l/3bS 

5 V H (quercet in — 3. 4 ' — d i— 0— 0 — D— g 1 ucopy rano 

s i d e ) a 2tfd*n« : ( i v ) *©feu 3«fit±©«(iBy;i/-^« l *fb*tifcti* 

^T?*oTx R , > R 3 RtfRs tfOCH 3 T*D, R 2 8ffR 4 OHf *« 
?x;l/i!f > - 3^ 4' . (quercet i n - 3 , 4' . 7 10 

-trimethyl ether), R , , R 3 ^ R 4 Rtf R 5 *^ O C H 3 t 0 > R 
2 ^OHt?«S^x;I/<fe^^-3, 3' , 4' , 7-T-h9^^7l/X — -r^Cquerc 
et in-3. 3' . 4' , 7-tetramethyl ether) * E *^ S tl & 

o 

M IB — AS j£ (I) t ^ t R , ft L R 5 id^TOHtSSU/l'tfV (que rce 
t i n) li@jSSfc#t§ 4 0 0 0*|C|ft)l)^i5tlS7i;- /I/ * ft -& * (phe 
nolic compound) 1? & o T > C, s H, o O, O^?Si: 3 0 2. 33g 

/mo 1 eO»?l*tt8**xxhDtiy»-iT; {b¥#USfc*^T, **t^#i» 
«jl^rWbT*3<3, i gae^fcsattoiitfflefrtftoftft, tr # = ;/ p ( v i 

t ami nP) ttjJ]6nTl>4. - US lc > ^x;Hr^>t±3fflHtfc:||»* < p-«S-&LfeE 20 

^> (ru t i n) tft^T, *P-M7E, 7 * * -9" ft 8K £Slft«i^©£ 
fc 85 fc H- T? i± ft < , 5*3*, ^ - ;U v ^ n y 3 U , U Z — X . h^h. 9 A, ft £ tc ta l£ 

<^t?nti>5. *x;nj*-:/©ftjti t* a ± k ^§ IB e s <o fa » 

'14 ( c a p i 1 1 a r y wall integrity) Sff€lffifift (c ap i 

1 l ary res i s tance) if (^fftSIJ**ftt©»ft 5f ( # HB : G a 

bor et al., Progress in Clinical and Biol 

ogical Research, 2 8 0 : 1 - 1 5 , 1988;Havasteen 

et a 1 . , Biochemical Pharmacology, 32:1141 

-l 4 4 8. i 9 8 3) , mitffiizftm. tr * 5 > p m, m ft m m. m. & m . mikmrnm 

, Ja^llflfRffffl (antiarrhythmic activity), taifeS, ta7l/ 30 
rt'sFtt, it3l/Xfn-;HB;T, Jff*te«J«M, 5p W o tfe*ff ffl ft i* * W b T ^ * 16 ^ 
Mffi, ftttftft HK:*©lSffltf»JfasnT^*#. 4-$T*#ffi*3E^IW*fct± 

fgUBfcHi&fc-r^ fc J6 © « ®«I 

KT, x;Hr ^ V bT**f 

#»liBsgSt±i'xn<-fe*-:/§ii*f*tf#3fllllJS (o s t e o b 1 a s t) & 68 # *IB US ( o 
s t e o c 1 a s t) © |ffl » fc -5 *. S "T * * * # ffi » ffi t& « *& * & « 

ta^fitl/^ilxx h n-lf > (p h y t oes t rogen) t'$iy-Xr'f> ( 
g e n i s t e i n) fc*XJl/**:/©»«*tf»*»**Jt*bfctt*, * X ;l/ -fe ^ > 40 

t±y - x t- * y <t t) -s^JBiiiiawiWiiiStimieit^s&tf y *x7 r * --e (a l p) 

x |,^^^-_,KoIiJ^fflT-&«?^flE»ftH«rSi^bftV^^ftM^T*«c: fc tfSIBT? 
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mMmjkryffinmM<Dmmmmfflmm^tfmm?<Dfrtezrmttmw'p%;<, toft*** 

, if = -/Hfo'J F>, KKot^ynH/ns/i/n-x) > M 81 ft! ( « *. tf N * ;b # 
* ~> * ^ ;!/ -fe ;l/ p - X * ft> %/ V A , lfi{";3-;Hth'Jf i) , ffi *? JW ( M * «f , h 
nan^iU, ¥L$S, *S H, -fe ;P n - x , ^i/^h-Jl) , ffi'iRM (W*tf, X 

f7 U vi^y^V') A. , CflH*.fcf, P*t, V>H£ b-;V, 7X 

^ - ^ A ) , ft 5g ftj («^lf, * /I/ # ^ ~> ^ ;l/ -fe ;l/ n - X -f V V V A , a * f± 0 ~> * 10 

p t**x mj tr* 5 :/ c , ? x ego , /^*^'>em#B8 

fe««»«-e«!Jfib, c n^rT > 7/1/ $ ft tt>w z /I/ © JMi & ^ §« fc: $i SHC t? * « 0 20 

b2 0mg/kg, S$b<(i84iai 2mg/kg?feD, tfi 13 * g& ^ 3 t± & # © ¥ 
[ 7 x /V ■{? ?-> © ft 1$ ] 

*f§B^©^x;y^^^p3i^{±v^XfcSPS#^Rt>"«)grtS#^®#'l4%^l^bfc:^ 
HI , «P*ttfttlftfc:J:*5 0%8c5E« (LD 5 0 ) li'>ft< tt 1 6 Orag/k g«14 
© T? , Kfc3e^tt^*»*tlTj3t> ( # m : M . Sul 1 ivan et a 1 . , Pr 
oc. Soc. Exp. Biol. Med., 77:269, 19 5 1), *%WtttiF 

, via, K. ^s, ift»tfcifl'fflti'<T*ftfcc5, if, vi, m. mm 30 
w tc m -r 3 fc #> © t © , * ?g b# © b g fe £ *) mzmtotomtfi ctiZMttimtc & 016 

^x;l/-fe^V^#^*fflBSl (o s t e o b 1 a s t) © ffi g$ tf St K: ft l£ "T 3k* % Tc 

46, A^iffiiff ifit (human osteoblast-like cell 1 
ine) T'S2Sao s-2lfi*ffiffilT, t»xX hn-gy (phytoes tro 40 
ge n) ©-tt^o tISfiIS)&«it LT^<«I^tf§2nt^«y-Xf ^ 

> (g e n i s t e i n) * «»K fc L T # £ W © ffllS »5* & l£ "T » S * # © J: 5 

tc ^ S b fc o 

SIl^Bi (Cancer Research Institute) © $1 SI *ffl tfc M > 

? (Korean Cell Line Bank) fr&^l^nHBItcf 1 L fto 

S a o s - 2 JiS fi 1 0 % (v/v) FBS, ^Xv-y^lOOuni t/ml, Xhl^ 

^hV-fJ/yi O 0/i g/m 145tfRPM 1 1 6 4 OSI (G i b c o B R L , U 

. S. A. ) ^rffifflbTjg^^fr, 3 7 17 5% (v/v) C0 2 Siffl?«lilL, ^Sfi 50 
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it i m m ic 2 ~ 3 m & m l , 1 a rs k i m m « » * l & 0 m ie m * u « * f ? x n tc m 

-m (mono 1 aye r ) * M fi£ L # * T * *? tt * S * , » ft # * B? tt 0 . 2 5% 
(w/v) h'J7^VV (t ryps i n) * ffi ffl b T * - M £ ffi £ •& » 

[ H Ml « 1 - 2 ] :^^©rajg{c<fc3*fflM®§ili! 

S a o s-2^fflia^^9 6-^i;l/^l/-hC 2 0, 0 0 OlB/!> i A/fc^El/ in/l- 
tfy ( 1 % in DMSO(dimethylsulfoxide))£:10~ 2 ~ 
1 0" 9 mg/ml©^jgfc&£<fc5#®ffiSUK60©*x7Wc^aqL7co — 7? . MP 

LTitff^Jnt^Sy^Xf^ylrlSSJi^x/KcSllPLfto & ^ T* , 3 7 °C *6 » 
8gT3BH8*ggL, cntMT T (3 - [4. 5-dimethyl thiazol-2 10 

— y 1 ] — 2 s 5 — diphenyltetrazolium bromide; Tr 
i azo 1 y 1 B 1 ue) * 0. OSmg/mliafifCfin^-TISl — S^ttTt* 4 ^H? 

6K*ILfea, ^*TV^*«lfiRK:ltfiWbT^fi8?n7S:ail#'>*e©7*;]/" i e'9'>' ( f o 
rmazan) gg^DM S OfllJtX'Jf'J-^- (EL I S A reade r) 

t« 5 5 0 n mlCfe^mtlt^iS Lfcc d © , Sffl 8§ if 91 * (%) &± T IB <D j£ © «fc 5 fC 

, * x -fe ^ ^ £ j& An L ft m m tr x ;P © «R ft JK lc it t S * x >V -fe ^ > ffitia 9 x ;l/ © 5R 
ft«©itaLTEr«L, £ x ^ :/ £ M ft rl jg T' M L 6{B<7x/l/©tft©¥i$*:ir 
»LT^x;b-fr^y{i:«fc^#^*ffl!S«5B^ (%) * J* « L fc (»|:ai) » 

IffllfiteW* (%) = ^"'^^'^ODS 5 Onmytil -g»»/WOD5 S O n m¥l<S x 2Q 

WI»->x;HOOD5 5 OnmW 

[Uttffl 1-3] :7**y*X77ii-« (ALP) 
# M IS i± *B JJS # S W l£ T # U * X 7 T £ - if (a 1 ka 1 i ne pho s pha t 

ase, ALP) gtt*St«7, t «« f X A/-t ^ V f?»Bl? A L P JgttlC 

^*3fg»*TIH©=fc?ft^£^.fc»3ill^Tmtf: : M IB H M 1 - 2CDMTT^^T*i:|WI 
-ft«J!S8fc© S a o s - 2 ffl IS & K. K SS £ HI — * i§ S le 81 S L Rl - ft T T? 3 B HI 
igitlRlbfco C © ^ , it P i: L T J± ^Xf'C V^ffiffl Lfe 0 -7?, A L P *s p - 

- h p 7 x — ;L< ? * X !7 x — h (p-ni trophenyl phosphate) £rp 
--ha^xy — ;b(p-nitrophenol) fc^^X^x— h (phospha 

t e ) iCftffiS Ck*fflVT4 0 5 nmte*W- * IS ft A © X ft £ # «f LT A L P }gtt 30 
£ SO 5£ L 7c ( # Si : a 1 ) □ 
1 ] 



(15) 



JP 2004-507499 A 2004.3. 11 



SIS! 

(mg/ml ) 






yrrT i& ^5? 
Mi 1 WA« 


HJ-ir/a vx. 








XOO.O ±2.5 


100.0 ±1.6 


100.0 ±0.6 


1O0.0 ±7.3 


1 X10" 9 


93. X ±0.8* 


98.1 ±0.0 


91.3 ±0.6* 


106.1 ±6,4 


1 X10 -8 


93.9 ±0.8 


104.4 ±3.9 


96.9 ±2.7 


101.5 ±8.8 


X XlO" 7 


98.6 ±X.0 


101.2 ±3.1 


95.9 ±1.6 


109.3 ±9.6 


X xio' fi 


96.0 ±X.0 


127.2 ±3.5** 


90.5 ±0.9** 


103.8 ±8.7 


X xio" 5 


95.8 ±1.1 


116.5 ±3.7 


97.3 ±1.6 


113.5 ±7.3 


X XIO"* 


96.5 ±0.8 


113.5 ±2.3 


95.7 ±0.7 


121,1 ±6.2 


X XIO" 3 


98.3 ±0.8 


107.3 ±1.5 


85.5 ±1.1** 


98.8 ±6.9 


X X1CT 2 


108.6 ±2.2** 


106.1 ±4.3 


66.2 ±2.8** 


62.3 ±3.4 



10 



20 



*: p<0.05 



**: p<0.01 

Mies i l rem k> , m t t mmm^m l k. mmmmnmic ts^x * x;n* * >tt 1 x . . 

1 0~ 9 ~ 1 x l O ~ 3 mg/m 1 Mfi-et±*to*MLfc^»BB#fc«fcf8WS»*fc£ 
» if 3S V> # * l> f§ n ft # , 1 X 1 O _ 2 mg/m 1 dIST*(iltiSOfi 1 O 9 % (C S 

***nwKiiiws»**^t-cfc*«»^ofc ( p < o . o i) o -7? s ttnmmthxmm 

Lfty-Xf^V^MTTiitfe^tl x 1 O ~ 9 ~ 1 x 1 O" 2 mg/m 1 ©IS? 
MS L 1 X 1 O - 9 m g / m 1 IfiT'WiS© 9 1 % ( p < 0 . 0 5), 1X1 30 

0~ 6 mg/mlMJgT'90. 5%(p<0. 01), 1X10" 3 ra g/ra 1 ISt8 
6%(p<0. 01), ?tli)^lXlO" 2 mg/raliST*6 6% (p<0. 01) 

icmtitc t c 5 , y-x7 i 'Tvt±fia£iBiJfioiBiifiitsi*ffiji"r*»**^^-e: t±t)t*> 

O , ALPiSffiiCfc^tn/Vt^Xil X 1 O ~~ 6 mg/ml IfiT'WiS© 1 27 
%T'ii:AL PiSt^^Lft (p<0. 0 1) - fi , y-Xf^yfil X 1 0 " 4 mg/ 
m 1 » «£ T? » © 1 2 1 %7?A L P }£ 14 3% * # ^ L fc & , A L PjgttB5fc*5^T*f8 
lOU;^? ^liy-Xf^VJ: t> #9 1 0 0ffJW±O}Stt?:^LftC ttfftfrZ t C 5 

o 

* x ;i> -b > # m # ibi ( o s t e o c 1 a s t ) com®%#P;t<sn-i>;fr£:iis^£fci&, 

[HM2-1] : «#*fflJ3a<OSgiJRtf»Batg* 

I c r v<7X (HHft^W^m, *ffl, IB) K tWMXfr^V 2±-Kl2-&& (I CN 

Biomedicals, Inc. , Ohio, U. S. A. ) ^g«LOO«#«fiO 
->Uyi OOun i t/ml fcX H/T'FV^-yy 1 OO/ig/ml^r^^-r^a-ME 50 
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Mfc^nt liMffl!l<fill/T«*iB*««T?«lWLft. £ tiZKlc 5 ftmtt.WLrc'& 
, Ifii?«* 8 0 0 x gt'3»HI«^iL, tttJnf;lia?;^-v"J>'l OOun 
i t/raltXH//F?^i'yiOO/ig/ralStfO% ( v / v ) FBSttSt? 
a - M E M<JDtg«tg iffifcM 2 ^fcc tg S *g r? i» £ -t± fc *ffi BS £ 2 4-->x;l/7P-h 
(c-j7x;l/^»5 3. 5X 1 0 6 |fflfitt*#ffiLfco 

[ n «s m 2 - 2] : mvs<Dmmic £ zmmmmnm 

M IB H SSI CHI 2 - 1 ©^WIBflafc^x/lz-fe^^^l x l 0" 8 ft^L 1 x l 0" 2 mg/m 
1 ia?8»t, rBltflfl^nS^'y h (k i t) (S i gma Chemi ca 1 
Co.,U. S. A.)£r^fflbTTRAP$!&(Tartrate-resista 
nt acid phosphatase staining) itlfto l^f, T R 10 
A P lc <fc !)*ti%^lf«Hott±©i*ttST R A P - P§ M SS (T R A P-p o 
s i t i ve MNC) *«f»iBtWSUT, f OU^SSt 5 C t ia 5 ttlfic 
ft * i'J 3£ L fc ( M : « 2 ) , 
2 ] 



gft-bng/ml) 




WWW 


100.0±8.1 


lxl 0 " 8 


100.9x1.8 


1 x l 0 " 6 


96.8±2.7 


lxl 0 " 4 


89.6±3.2 


1 x 1 0 ' 3 


61.1±4.1* 


lxl 0 " 2 


24.7±5.7** 



*: p<0.05, 



**: p<0.01 

iCTKlsfcm*) , ^x;V-fe^>coii«*M x l 0"" 8 ftiai x 1 0" 4 mg/m 30 

1 <Di§£-, fiffi^«BIJiaOi!i)iaigm?PS<i^*^S{aHlS;<**^/'£:*^ l x l 0 _ 3 m g / m 
l«lfiT*»itB8afO6 1%(p<0. 05), 1 X 1 0" 2 rag/ra 1 ISfttMiSO 

2 5% ( p < o . 0 1) tel|iBaa*5i^ffli*6nsi:C5, *x;l/-fe*-^a«W#inifi©lfflHS 

so ib m ss chj i vl xs 2 © ts m *» e> * #aBo>i^tfytti x 1 o ~ 2 m g /m 1 is-e 

CHSSM3] :0P3tffiW6Ktctt^3^x/l/-fef->(D$j|l 
ffligffiJMIft^ I S! (type I) fffl«g^«it«SD (Sprague-Dawl 
ey) JfiOHeHSJtfctLT^x^-fc^yoJSlSi^llLft. m*W**i:LT««SKfc 40 

^i^ffit*^asnfti« i oitft^ft#i2 o o ~ 3 o o g isifoiiafifcffifliL. 

*Mtt LT#«l£{fc, KAMffittMSK fc»#ffi*©gffc, 3rifilWRRtflfil»©£{fc3* 

* fc # T #t © J: *5 te US! £ ft o ft o 
[HM3-1] : fflJKflftUflf &tf 

5P*«lttl«f»±Sham» ( IE Uf W ) *B*»»SfcKl*«©£T©Iia*TrWIIWIl*ffl 

W^r^cDct^tCftSffb/c^^^y (Ke t ami ne, #P ft fr . dl) 5 m g / 1 0 
Og^-^^^V (Xy 1 az i ne, SI^7-{I/K $18) lmg/lOOgSrSH 
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mm l rent. fc«»ffT-eiE#**it>&fc:Ttt»T 2 c m« ztc&m • mwsAxfau***} 

fco KM (X*77^^f-4> ^-•fk¥«^^tt, IB) 0 . 3ml *ttB 

rticaAttl^^ffiiLfcL, P >*T?M!Bi, MJK&tf Lfto 

s & , s h a mmi±wmmtti%m^rc4>T <D^ffi*n-i ^»«9T?w**«ta lh«s«#* 
ff to * ^ *f as » © mm m m fc «t * £ ft * Jt * * fc * ti ft u . M^mummmm 

M F*3 "Z? * T" f (B. D *± : 24G) 1 . 5 ra 1 Iffi (hepar in : 75IU 10 

) L^skUmm^. (Cou 1 t e r ft : J T) RtfifiliK©£{fc;9SW*ftaE (C r o n y l± : 
xrn> 2 0 0 ) £*L, »«Ull*fflT«IlTi(iaift±5 4»#f**Lfttl, * 

mmmm&. lI»)b>5SharaStJtISIil 0%Tween80iS%, E 2 P t± 1 
7 D-lXb7'^*-;l/* 1 jt g/k g/d a y(C, MlfcMtlK^PiJlSM^T'^x;!/ 

*f y$ fttty-xf ^y^fnfni om g /k g / a a yiisr*93iriJMi©}i*fbT 

, SI»SO«:I«ft*ISbfto a # « . lilRBfcilal-ro^jfiiL, 9lPlfi4Lf;:t 
lit * Sfftfiig^i^'NA'J yT'JUllLTKoftt, CBC (Complete Bl 
ood Coun t) US*fT^ 3 , 000 r p 2 0 ^Pll-t^I L Ti I^lio ft 
^#©fiia$T'-7 0 o C^^««ffLftofr^#^Mtt«ft&, 5, 6 # Bg ft # ( 1 u 20 
mbar) , <BJ CD )S # ( t ibi a) % # * L , 4% (v/v) 7 * / > (for 
ma 1 i n ) )§it«f tfto 

[SIM3-2] : *x;l/ teJ:S#fi* ft 
HutaH^<5li3-10Shamff, 1 7 |5 - XX h 7 •>* t- 11? nft E 2 ^ X ;V 

■i* * y s ft t± y -xf-^ nfnw?nftitii^io#i%ff ii oibsi 

PJ 3£ L ft ( # 88 : M 3 ) o 
CS 3 ] 
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m 


i*fiig) 




Shamir 


E28 




m 




6 J. i7 » <J7 Mi- 

4,05 


220 70±4 6 
3 


1 


221 . B7± 

•* Cm X f U f mmmm 

7.57 


217. 5S± 
7.24 




5 4 4 QR+ 
*1 *i *i • ?u-i- 

3.00 


Oil +4 6 

8 


6 


241 73± 
4.83 


242 12± 
5.96 




9 7 4 + 

3.68" 


6" 


264 Q74-A ^ 

5 


271 70± 

Cr f J. • / V wfac 

5.79** 


270 00± 
8.05" 




3.74** 


94^ ^fi+4 7 


97Q ftT-t-fl 1 

5** 


3.89'* 


296 20± 
7.68** 




3. 84** 


0 A ft Q £4- E*. n 

2*" 


5** 


5.95** 


Jiy • dux 
7,80** 




3*£ u • OUX 

4.83** 




c . y biy • ^ 
4** 


J£U • A DID • / 

6** 


•ai 7 OQ + 7 

93** 




ion n o-4- 
5.05** 


£ ©X • *s 

6.46**" 


0** 


v f DO «1« v . / 

3** 


^97 1 Q±ft 

31" 




337 . 39± 
5.93** 


264 . 78± 
5.53***» 


313 . 04±8 . 7 
3** 


333.25±7.6 
1'* 


332 . 80±9. 

23** 




340. 01± 
6.60** 


268. 16± 
5.40**" 


315.87±8.3 
2** 


335.09±6. 6 
5" 


336.38±9. 
01** 




347. 96± 
7.58** 


273. 81± 
4.54**" 


319.95±9.4 
7" 


343.02±6.9 
6** 


342.71±8. 
26" 


10 


356. 73± 
7.13" 


275. 22± 
4.30**" 


320.00±5.9 
0**» 


346.27±6.3 
9" 


347.23±7. 
57** 



*: p<0. 
#: p<0. 



05, **: p<0.01,¥«ffflri:J£«, 
05, ##: p<0. 01, ttmUtttlSL, 



10 



20 



30 



MM 3 L it t) 

{fcBtfttJraL, sis 

JfSfftSh amSt 

a±t*p^^Lfc ( P < 

f - X r ^ > *M Om 

S # (*l ilwP * ^ 
[ H M ffiJ 3 - 3 3 : * 



, Shara»tt?|»3l (p<0. 0 5) #«M fc ltt?LT 

ti^»^2M ( P <o. oi) 5b>e.^a^ti*B*nfc:c -r^^^, 

tt^TE^^ftMcOitftP^r^Lfc^, C © J; ' & & M © « bu l± x X 
o. 0 5) 0 — 75, iftixfo^yo-tT-$5i'i;i/tf yt 

g /k g /d a y mmr-m^-z nrzumM^m^i±mmmtamkM 
mm hu * c t * mm? % z t & v z tc o for, x. ^ > 

<D ^ fb X m K £ •£ ^ i/^ C 5t IS T' ^ fc o 

^Kf^^SffF (1 i ve r) % mm (k i dney) , M (bra 



40 



50 
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in) , ?S (uterus) N & J» (skin) % (t ibi a) £ $j ttJ L T * 4a 

ftlClS (we t we i gh t) *»J£ Lfe : ft 4 ) 

[ft 4 ] 







Shamir 


E 28 






Bf(g) 


9.84± 
0.33 


9.52± 
0.48 


9.22± 
0.43 


9.07±0.30 


10. 03± 
0.36 




1. 95±0. 
09 


1. 91±0. 
05 


1.85±0. 
09 


1.84±0.05 


1.8310.03 


88(g) 


2.03± 
0.04 


1. 93±0. 
02 


1.98±0. 
05 


1.98±0.04 


1.98±0.03 


BS# (g) 


0.559± 
0.025 


0.514± 
0.013 


0.504± 
0.019 


0.554±0.0 
19 


0.537± 
0. 008 


(mg) 


193±7 


169±8 


193±6 


197±11 


188±9 


(mg) 


79±4 


450±29* 

* 


279±10" 


85±6 


106±3 



10 



**: p<0.01 



MieS4fcjj?LftI5, Iff, WHL Ms I#Stf«I©l?aiEf)lti»f$« S ham 
xhDifytcj: DiiStiSf S«l?t± s h a m S¥ ]± ^ t M ffi tf^ ,M T* * « fc M 30 

^ ? n ( p < o . oi) , ipjtt«m»E2oig!#tt2:©j:d«:^s©jifb*«i*fe c *r s« 

lttttltp<0. 0 1) o — 7?, IDxxhP'lfyf$5^x;Hrf >ty-Xf^ 
E 2 H: ? Si5» a H © W ffl * a — ^r, ^x;Hrf VSE 20±5*Mffffl*8Stia:< 
[«#J 3 - 4 ] : *x;l/-fe*->©«#fc:<fcS»tt*Wi|ll©£ft: 

9 M*»*H!^ Lfc#R**6«m«nfc««# ( 1 umba r) Rffffi# (t i b i a 
) IC $5 17 § MB # © ffi ffi (t rabecu 1 ar bone area, TBA) It $L <D 
£ $ l&ys&tc & *) miZLIt : -Tl&tot . SlWWt^tfS (Quan t i t a t i ve 
image analysis system^Wild Leitz Co. ) O f ^ 40 
$»;Wb«t« (d i g i t i z e r) T?*}6ttlO(tJPISfcje-3Ti8^T3>v;a — ^Hffifc 

aif(c^§l^(cS¥Il2 x 1 0 6 /xm 2 T-£3S73)£cDft^{c#^3M#<D :s Pi3ffi 
: ft 5 ) c 

im 5 ] 
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TBA (*10< um 2 ) 






34.62 ±2.62 


100.00 ±7.55 


Sham$$ 


85.55 ±5.31** 


247.07 ±15.33** 


e 2mmm 
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A THERAPEUTIC AGENT OP OSTEOPOROSIS COMPRISING AN ACTIVE 
INGREDIENT OP QUERCETIN DERIVATIVES 



5 BACKGROUND OT THE INVENTION 

Field of the Invention 

The present invention relates to a therapeutic agent 
10 for osteoporosis which comprises an active ingredient o£ 
quercetin derivatives, more specifically, to a therapeutic 
agent for osteoporosis comprising an active ingredient of 
quercotin derivatives represented by the following general 
formula (I) which effectively stimulate . osteoblast 
15 proliferation and Inhibit osteoclast proliferation. 




20 

Description of th e Prior Art 

Osteoporosis is a disease characterised by the 
decrease of bone mass caused by mineral loss and the 
26 subsequent expansion of marrow cavity. Bones become 
brittle with the progress of the disease, and may be easily 
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fractured by a weaic impact. Bone maas is affected by 
various factors such as genetic factors, nutritive 
condition, changes of hormone level, exercise and life 
style, and osteoporosis is known to be caused by aging, 

5. lack of exorcise, low body weight, smoking, low calcium 
diet, menopause, and ovariectomy. Ir. women, decrease of 
bone mass begins at the age of 30, and around menopause, 
concentration of estrogen rapidly decreases and vast amount 
of B-lymphocytes are accumulated by the similar mechanism 

10 to that of B-lymphocyte accumulation by IL-7 {.inter l.euk:.n-7) , 
and subsequent pre-B cell accumulation results in increased 
level of IL-6 which activates osteoclasts, thus, bone mass 
becomes decreased. In aged people, especially in women of 
postmenopause, osteoporosis is not the avoidable disease 

15 although the severity of the symptom may vary, therefore, 
many research groups and pharmaceutical companies have made 
a great deal of efforts for development of therapeutic 
agents for bone diseases to prevent and treat osteoporosis 
upon an increase of elderly population. 

20 Therapeutic agents for osteoporosis now being used 

include estrogen preparations, androgenic anabolic steroid 
preparations, calcium supplements, phosphate preparations, 
fluoride preparations, ipriflavone, vitamin D3, etc. In 
recent years, novel drugs for osteoporosis have been 
' 25 developed, which include Aminobisphosphonate by Merck 
Co. (U.S.A.) in 1995 and Raloxifene which plays a role of 
selective estrogen receptor modulator { SERM) by Eli Lilly 
Co. (U.S.A.) in 1997. 

Thcrapeu-ic agents tor osteoporosis mentioned above 

30 are mostly estrogen substances which are known to cause 
adverse side effects such as cancer, cholelithiasis, and 
thrombosis. Since long term administration of drug is 
inevitable? in the treatment of osteoporosis, there is a 
continuing need to develop novel effective agents which can 

35 replace estrogen with high safety even when administered 
for a prolonged period of time . 



JP 2004-507499 A 2004. 3. 11 



WO PCIYKR0 1/00 368 

3 

As estrogen substitutes, phytoestrogens such as 
soybean isoflavone have been reported. Phytoestrogen, first 
reported in 194 6, was found interim of verifying the cause 
of clover disease, which was named for the high 
5 increase (over 30%) of infertility of the sheep fee with red 
clover { rriJfoiiuB! subfcerraneum var. Dwalganup) . The cause 
cf clover disease turned out to be an estrogen-lilca 
isoflavonoid contained in the plant, hence, the compound 
obtained from the plant has been named 'phytoestrogen'. 

10 After that, compounds reported as phytoestrogen includes 
isoflavone compounds such as daidrein, genistein, 
f ormononetin, and biochanir. A, coumestsn compounds such as 
coumestrol , lignan compounds such as enterolactone, and 
phenol compounds such as enterodiol. Such phytoestrogens 

15 exist mostly in the form of aglycone, 6' -o-acetylglucoside 
or 6' -O-malonylg luce side, and daidzcin and genistein exist 
in the form of 7-O-glucoside . Among aforementioned 
compounds, glucosides ars known to be hydrolysed with 
enterobacteria or gastric acid and absorbed in the form of 

20 aglycone which is a free isoflavone. The researches have 
revealed chat the said phytoestrogens function similarly to 
rhe . animal estrogens. That is, the phytoestrogen inhibit 
proliferation of breast cancer cells by binding to the 
estrogen receptor arid have been reported to be used as the 

25 estrogen substitute for the treatment of cardiovascular 
diseases and other symptoms occurring in the postmenopause 
women. However, the said phytoestrogens are not widely 
used for the treatment and prevention of osteoporosis due 
to the insufficient pharmaceutical effectiveness and high 

30 cost- required for the isolation and purification from 
natural products. 

under the circumstances, are strong raaaons for 
developing and exploring alternative compounds with safety 
and effectiveness for the treatment and prevention of 

35 osteoporosis, which can be prepared in an economical manner. 
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SUMMARY OF THE INVENTION 

The present inventors have mace an effort to develop 
an effective substitute agent for the treatment and 
5 prevention of osteoporosis, which is safe and economical, 
and have found that chemically synthesized quercetin 
derivatives have activities of stimulating osteoblast 
proliferation and inhibiting osteoclast proliferation, 
without any adverse side effects on internal organs, thus, 
10 quercetin derivative can be employee as an active 
ingredient of a therapeutic agent for osteoporosis. 

A primary object of the present invention is, 
therefore, to provide a therapeutic agent for osteoporosis 
15 which comprises an active ingredient of quercetin 
derivatives. 

DETAILED DESCRIPTION OF THE INVENTION 

20 The present invention provides a therapeutic agent 

for osteoporosis which comprises an active ingredient of 
quercetin derivatives represented by the following general 
formula (I) and pharmaceutics lly acceptable carriers: 




R 2 



o 



R 3 - 



R 5 



25 



wherein, 
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Ri is gentiot riose, glucopyranose, 0- 
arabinof uranose, O-diglucopyranosey O-galactopyranose , O- 
galactoside-gallate, O-gentiobiose, O-glucopyranose, O- 
glucuronide, O-neohesperidose, O-rhamnopyranose, O-rutinose, 
5 o-sophorose, O-xylopyranose, 0CH 3/ OH, rhannogentiobiosc, 
rhamnoglucose or sulfate; 

R 2 is OH or 0-glucopyranose; 

R 3 is 0CH 3 , OH, O-glucopyr ariose, O- 
glucuronopyranose or glucopyranose; 
10 R 4 is 0CH 3 or OK; and, 

R 3 is OCHs, OH, O-glucopyranose or O-glucose. 

Among the quercetin derivatives represented by 
general f ormu 1 a ( I ) , wall-known compounds are classified as 

15 follows: (i) a derivative group of the formula I wherein. R$ 
to R5 are OH and R L varies, includes quercetin where R t is 
OH, avicularoside where Rt is O-a-L-arabinofuranose, 
guiajaverin where Ri is O-arabinopyranose, hyperoside whore 
Ri is O-0 -D-galactopyranose, isohyperoside where Ri is 0-0- 

20 D-galactopyranose, isoquarcitrin where Rj is O- 
glucopyranose, multinoside A where Ri is O-[0-D- 
glucopyranosyl- (1-4) -a-L-rhamnopyranose] , multi noside A 
acetate where Ri is (6-0-acetyl) -p-D-glucopyranosyl- (1-4) - 
a-l-rhaninopyranose, quercitrin where R t is O-a-L- 

25 rhamnopyranose, rutin where Rt is o-0-P-rutinose, 
quercetin-3-O- (Z"-Q-p-D-giucopyrano3yl) -a-L- 
rhamnopyranoside where R x is O- (2"-O-0~D-glucopyranosyl) -a- 
L-rhair.nopyranose, quercetin-3-0- (6"-0-galloyl) - 

glucopyranoside where Ri is O- ( 6"-0-galloyl | -glucopyranose, 

30 quercetin-3-O- (6' "-O-p-couroaroyl-; 3-D-glucopyranosyl- (1-2 ) - 
a-L-rhanrncpyranoside) where Ri is O- ( 6 ' *'-0-p-couaiaryyl-|J-D- 
glucopy^anosyl- (1-2) -a-L-rhannopyranose, quercetir.-3-O-D- 
glucopyranosyl- ( 1-6) - (3-D-glucopyranosyl- (1-4 ) -ot-L- 
rhamnopyranoside where R L ia O-D-glucopyranosyl- < 1-6) -{J-D- 

35 glucopyranosyl- (1-4) -cr~L-rharanopyranosc, quercetin-3-0~C2"- 
0-6 ' «~o-p- (7 ""-O-p-D-glucopyranosyl) coumaroyl~p-D- 
gluoopyranosyl] -a-L-rhamnopyranoside where Fi is 0-[2"--0- 
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6 1 "-O-p- (7""-0-3-D-glucopyranc>syl) coumaroyl-p-D- 
glucapyraaosyL] -ct-L-rhananopyranose, quercetin-3-0-[6 ' "-p- 
coumaroyl-p-D-glucopyranoeyl-p- (1-4) -rhsmnopyranoaidej 
where Ri is O- [6 ' "-p-coumaroyl-p-D-glucopyrarioayl-G- (1-4) - 
5 rhamnopyranose] , quercetin-3-O- tcr-l-rhamnopyranosyl < 1-? } -a- 
L-rharonopyranosyl - (1-6) -p-D-glucopyranoside] where Ri is 
O- [or-Ii-rhannopyianosyl { 1-2) -cr-L-rhamnopyranosyl- ( 1-6) -p-D- 
glucopyrajiosej , quercetin-3-O- (cr-rhamr.opyrar.osyl (l-4)o(-L- 
rhamnopyranosyl (1-6) p-D-galactopyranoaide] where Rj ia 0- 

10 (ot-rhamnopyrariosyl tl-4)a-L-rhamnopyrano3yl (1-6) p-D- 

galactopyranoae] , quercetln-3-O- [a-rhamnopyranosyl- (1-2) ] - 
Jp-glucopyranoayl- (1-6) ] -p-D-galactopyranoside where Ri is 
O- [a-rhamnopyranosyl- (1-2) J - ( p-glucopyranosyl- (1-6) ) -p-D- 
galactopyranosa, quercetin-3-O- [ct-rhamnopyranosyl- (1-4) -or- 

15 rhamnopytanosyl- (1-6) -^-galactopyranoeidel where Ri is O- 
[ot-xhamncpyranoayl- 1 1-4 ) -a-rhainnopyranoayl- (1-6) ~p- 
galactopyranoaej , quercet in-3 -O-a-L- rhamnopyrariosy I- (1-2) - 
p-D-galactopyranoaide where Rj is O-a-I.-rhannopyranosyl- ( 1- 
2) -p-D-galactopyranose, querce tin-3-O-p-D-diglucopyrancside 

20 where Ri is O-p-D-diglucopyranose, quercetin-3-0-p-D- 
galactoside-2"-gallate where Ri is O-p-D-galactoside-2"- 
gallate, quercetin-3-Q-p-D-glucopyranoside - (1-6) -p-D- 
gelactopyraaoside where JKi ia o-p-D-glucopyranoside- (1-6 ) - 
p-D-galactopyranose, quercetin- 3-O-p-D-glucopyrancayl- (1- 

25 3) -a-L-rhamnopyranosyl- (1-6) -p-D-galaetopyranoside where Ri 
is O-p-D-glucopyranosyl- (1-3) -of-L-rhamnopyranosyl- (1-6 ) -p~ 
D-galactopyranose, quercetin-3-O-p-D-glucuxnn.idB where R t 
is O-p-D-glucuronide, quercetin-3-O-p-D-xylcpyraneside 
where Ri is O-p-D-xylopyranose, quercetin-3-O- 

30 diglucospyranoslde where K t is O-diglucospyranose , 
guercetin-3-O-gentiotoioside whore Ri is o-gentiobiose, 
qucrcQtin-3-0-glucopyranosylgalactopyrano3ide where Ri is 
O-glucopyranosylgalactopyranoae, querce tin- 3-0- 

neohesperidoside where R x is O-neoheaperidoae, quercetin-3- 

35 O-aophoroaide where R x is O-sophoroae, quercetin-3- 
gentiotrioside where Ri is gentiotriose, quercetin-3-.-aethyl 
ether where Ri is OCH 3 , querce tin-3-rhamnagentiobioside 
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where Ri is rhamnogentiobiose, quercetln-3-rhamnoglucoside 
where R L is rhainnoglucose y and cuercetir.-3-sulfate where Rj 
is sulfate; (ii) a derivative group of the formula I 
wherein R x is -CH, three functional groups cut of Ra to R 5 
5 are -OH, and the rest one functional group varies, includes 
isochamnetin where R 4 is OCH 3 , quercimeritrin where R 3 is O- 
p-D-glucopyranose, rhamnetiin where R 3 is OCHj, quercetin-5- 
O-0-D-glucopyranoside where R 2 is Q-0-D-glucopyranose, 
quercetin-7-0-p-D-glucuronopyranoside where R 3 is o- jj-D- 

10 glucurcnopyranoae, and spireaoside where Rs is O-glucose; 
(iii} a derivative group of the formula I whsrein three 
functional groups out of Ri to Rj are OH and the rest two 
functional groups vary, includes rhamnazin where R 3 and R, 
are OCH 3) quercetin-3 1 , 4 1 -di-methyl ether where R< anc: Rs are 

15 OCH 3 , quercetin-3, 3' -dimethyl ether where Ri anc R 4 are OCH 3 , 
quercetin-3, 7-dimothyl ether where Ri and R 3 are OCHj, 
quercetin-3-0- t2 n -0- ( 6 ' "-O-p-coumaroyD -JJ-D-glucopyrancsyl] 
-cr-L-rhamnopyranosyl-7-O-p-O-g] ucopyranoside where Ri is O- 
[2"-0- (6* "-O-p-coumaroyl) -ji-D-glucopyranosyl) -a-L- 

20 rharonopyranose and R 3 is O-JJ-D-glucopyranoae, quercetin-3- 
[2"-o-6' "-o-p-{7 ,,n -o-(5-D-glucopyranosyi)coumaroyl-p-D- 
glucopyrar.osyl)-a-L-rhamnopyranoside~7-Q~(i-D- 
glucopyranoaide where Ri is O- [2"-0-6" "-O-p- (7""-0-£-D- 
glucopyranosyl) coumaroyl-0-D-glucopyranosyl ] -a-L- 

25 rhamnopyrenose and R 3 is O-^-D-glucopyranose, quercetin-3-O- 
rutinoside-7-0-3-D-glucopyranoside where R x is O-rutinose 
and R 3 is O-p-D-glucopyranose, quercet iri-3~0-a-L>- 
■ arabinopyranosyl-7-0-3~D-glucopyranoside where Ri is O-ct-L- 
arafcinopyranosyl and R 3 is*o~3-D~glucopyrancse, quercetin-7- 

30 o-p-p-giucopyran'osido-3-O-sophoroside where is o- 

sophorose and R3 is O-fJ-D-glucopyranose, quercet in-3-0- 
galactopyranosyl- 7-O-diglucopyranosic.e where Ri i3 O- 
galactopyranose and R 3 is O-glucopycanose, quercetin-3-0- 
glucopyranosyl-7-diglucopyranoside where R a is O- 

35 glucopyranose and R 3 is O-glucopyranose, quercet in-3, 7~ 
d:-glucopyralloside where Ri is glucopy ranose and R 3 is 
glucopyrar.ose, quercetin-3-gentiobiosyl-7-gLucopyranoside 
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where Ri is gentiobiose and R 3 is glucopyranosa, and 
queccetin-3,4*-di-0-p-D-glucopyranoside where Rj and B s are 
O-p-D-glucopyranoser and <iv) a derivative group of the 
formula I wherein more than three functional groups vary, 
5 includes quercetln-3 , 4 • , V-trimethyl ether where R-„, R 3 and 
Rs are 0CH 3 . and Ra and R 4 are OH, and quercetin-3, 3 1 , 4 1 , 7- 
tetraraethyl ether where Ri, R 3 , R< and R s are CCHj, and Rj is 
OH. 

ID Quercetin having sane OH groups in Ri to Rs of the 

above general formula { I) i3 a phenolic compound found in 
over 4000 kinds of plants in nature and is known as one of 
the phytoestrogens . It has a molecular formula of CisHjoCi 
with resonance structures and a molecular weight of 302.33 

15 g/raole and also known ss vitamin P following the chemical 
structure identification in 1536. Quercetin is a rutin, a 
glycoside wherein sugar is linked via p-linkage and widely 
distributed in plants such as clover flower, pollen of 
common ragweed, and shell and stem of various plants, as 

20 well as in outer., kale, broccoli, lettuce, tomato, and 
apple. Quercetin has been verified not only to play an 
Important role in maintenance of capillary wall integrity 
and capillary resistance (see: Gabor et «L., Plant 
Flavonoids in Biology and Medicine II: Biochemical, 

25 Cellular, and Medical Properties, 28 0: 1-15, 1988; Havsteen 
et al., Biochemical Pharmacology, 32:1141-1148, 1983) bu- 
also to have antioxidation activity, vitamin P activity, 
ultraviolet absorbing activity, antihypertensive activity, 
antiarrhythmic activity, ant iinfl amatory activity, 

30 antiallergic activity, anticholesteremic activity, 
suppressive activity on liver toxicity, and therapeutic 
effect on infertility, thus, it may be expected to use 
quercetin widely in foods, nvecical and pharmaceutical 
products, and cosmetics. However, there has been no report 

35 on the use of quercetin for prevention and treatment of 
osteoporosis . 
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The therapeutic agent for osteoporosis of the 
invention comprising an active ingredient of quercetir. 
derivative is illustrated below. 

5 In order to search for the effects of quercetir. 

derivatives on proliferation of osteoblasts and osteoclasts, 
the present inventors compared the effect of quercetin with 
that of phytoestrogen genistein which is known to be an 
effective agent for treatment of osteoporosis, and have 
10 found that quercetin has superior effects to genistein for 
activation of osteoblast proliferation, increase of 
alkaline phosphatase activity, and inhibition of osteoclast 
proliferation. 

15 Furthermore, in ovariectomized rats, administration 

cf quercetin derivatives has been found not to being about 
changes in hormone level, proving -hat quercetin ia a safe 
agent not causing uterine hypertrophy, an adverse side 
effect of estradiol which is being used as a therapeutic 

20 agent for osteoporosis currently. Also, quercetin 
derivatives were shown to be more effective than estradiol 
on increase of trabecular bone area of tibia which is apt 
to drastic change in trabecular bone area, and to have no 
adverse effect on hematopoietic function and inanune system. 

25 

Therefore, quercetin derivatives of the invention, 
based on above results, have been found not only to have 
superior effects to currently using phytoestrogen genistein 
for activation of osteoblast proliferation and inhibition 
30 of osteoclast proliferation but also to have little side 
effects, bring about little change in hormone level and 
have no adverse effect on hematopoietic function and imir.une 
system, substantiating the use of quercetin derivatives as 
a therapeutic or preventive agent for osteoporosis. 

35 

Formul ation 
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The said quercetin derivatives having superior effect 
on treatnent of osteoporosis may be mixed with 
pharmaceutical^ acceptable excipients including binders 
such as polyvinylpyrrolidone, hydroxypropylcellulose, etc., 
5 disintegrating agents such as calcium 

carboxymethylcellulose, sodium glycolate starch, etc., 
diluting agents such as corn starch, lactose, soybean oil, 
crystalline cellulose, roanf-itol, etc., lubricating agents 
such as magnesium stearate, talc, etc., sweeteners such as 

10 sucrose, fructose, sorbitol, aspartame, etc., stabilizing 
agents such as sodium carboxymethylcellulose, a- or p- 
cyclodaxtrin, vitamin C, citric acid, whiee wax, etc, 
preservatives such as paraoxymethylbenzoate, 

paraoxypropylber.zoate, sodium benzoate, etc., and arcmatics 

15 such as etnylvanillin, masking flavor, f lavonomenthol, herb 
flavor, etc. to prepare pharmaceutical formulations for 
oral or parenteral administration such as tablets, capsules, 
soft capsules, liquids, ointments, pills, powders, 
suspensions, emulsions, syrups, suppositories or injections. 

20 Also, to augment efficacy of prevention and treatment of 
osteoporosis, calcium or vitamin Dj may be added to the 
formulations. For parenteral administration of the 
pharmaceutical preparation of the invention, subcutaneous, 
intravenous, intramuscular or intraperitoneal injection may 

25 be employed. For parenteral administration, quercetin 
derivative may be mixed with stabilizer or buffer in water 
to prepare solution or suspension which can be produced as 
single-dose formulations of ampule or vial. 

30 Dosage 

The effective amount of quercetin in the therapeutic 
agent for osteoporosis of the invention is 2 to 20mg/xg, 
preferably 8 to 12mg/Jcg, which may be administered to the 
35 patient more than once a day depending on the patient's age, 
gender, degree of seriousness, way of administration, or 
purpose of prevention. 
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Safety 

The toxicity of the quercetin derivatives of the 
5 invention has been reported in the literature {see : M. 
Sullivan et al . , Proc. Soc. Exp. Biol. Atecf. , 77:269, 1951) 
. for the cases of oral administration and intraperitoneal 
administration to the mice, and LD 50 of orally administered 
quercetin was not less than 16Qmg/kg, approving that 
10 quercetin is safe. Zn the present invention, liver, kidney, 
brain/ uterus, skin and tibia were examined for the side 
effect of quercetin, which revealed that the weight of 
liver, kidney, brain, skin and tibia was not affected, 
moreover, uterine hypertrophy, a side effect of currently 
16 used therapeutic agents, was not observed with guoccatin, 
proving that quercetin derivative as a hormone preparation 
can be used safely as a therapeutic agent for osteoporosis. 

The present invention is further illustrated in the 
20 following examples, which should not be taken to limit the 
scope of the invention. 

Example 1 : 3ffect of quercetin on osteoblast 
proliferation 

25 

To analyse the effect of quercetin on osteoblast 
proliferation, human osteoblast-like cell line Saos-2 was 
employed and a phytoestrogen genisrein was employed as a 
comparative agent which has been intensively szudied as a 
30 therapeutic agent for osteoporosis. 

Example 1-1 ' Selection and culture of osteoblasts 

Saos-2 cell line which has similar properties to 
35 osteoblasts was obtained from Korean Cell Line Bank 
affiliated to the Cancer Research Institute of School of 
Kedicine, Seoul National University. 
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Saos-2 cells were seeded in a RPMI 1640 medium (Gibco 
BRL, U.S.A.) supplemented with 10% <v/v) PBS, lOOunit /nl 
penicillin, 100 ilg/r*l streptomycin and grown to form a 
5 monolayer in an incubator at 37 "C under an environment of 
' 5%<v/v) COa arid saturated humidity. The culture was fed 
with fresh medium 2 to 3 times a week and subcultured onca 
a week using 0.2 5*(w/v) trypsin. 

10 Example 1-2 : Cell proliferation depending on 
concentrations of the agents 

3aos-2 cells were distributed into a 96-well 
plate (20, 000 ceils/well) and quercetin in 1* DMSO was 

15 added to a final concentration of 10" J to 10~*mg/ml, 6 wells 
per each concentration. Aa a control group, cells without 
quercetin were usea, and as a comparative group, the cells 
treated with various concentrations of genistein, being 
studied as a therapeutic agent for osteoporosis, were used. 

20 Cells were grown in an incubator at 37 "c for 3 days and 
incubated 4 more hours under the same condition after 
adding MTT (3- [4, 5-dimethylthiazol-2-yi: -2, 5- 

diphenyltetrazolium • bromide, Triazolyl Blue) to a 
concentration of G.05mg/ml. Then, purple colored formazan 

25 formed in proportion to the number of viable cells was 
dissolved in DMSO and measured OD at 550nm employing ELISA 
reader. 

Cell proliferation rate(%) was evaluated by 
30 calculating the ratio of the OD of quercetin added well to 
the OD of control well, wherein, average value o? ODs from 
6 wells treated with the same concentration of quercetin 
wcs employed (see; Table 1). 

35 cell proliferation rated)- { (average valine of OD at S50nm 
of quercetin-treated wells - average value of OD at 550nm 
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of empty wells) /average value of OD at 550nm of control 
wells }XlOO 

Example 1-3 : Analysts of alkaline phosphatase (AL? 5 
5 activity 

since osteoblasts have call specific alkalina 
phosphatase activity, the effect of quercetin of the 
invention on ALP activity in osteoblasts was evaluated as 

10 follows: the nu.nber of ceils, concentration of tested agent, 
and culture condition were same es those used in MTT 
experiment of Example 1-2, and cells were harvested after 3 
day-incubation. Genistein was usgd as a comparative agent. 
ALP activity was evaluated by analysing changes cf OD at 

15 405nm result from hydrolysis of p-nitrophonylphoaphate to 
p-nitrophenol and phosphate ( see : Table 1). 



Table 1 : Effect of quercetin on osteoblast proliferation 



Concent 
ration 
(rag/ml) 


Quercetin 
of control group) 


Genlstain 
(% of control group \ 


MTT assay 


ALP activity 


MTT assay 


ALP activity 


Control 
groxip 


1Q0.0 ±2.5 


100.0 ±1.6 


100.0 ±0.6 


J00. 0 ±7.3 


1 xio-» 


93.1 ±0.9+ 


9B.1 ±0.0 


91.3 ±0.6* 


106.1 ±6.4 


1 xio-" 


9 3.9 ±0.8 


104.4 ±3.9 


96.9 ±2.7 


101.5 ±8.8 


1 XiO" 7 


98.6 ±1.0 


101.2 ±3.1 


95.9 ±1.6 


109.3 ±9.6 


1 xio-" 


96.0 ±1.0 


127.2 ±3.5+* 


90.5 ±0.9++ 


103.8 ±8.7 


1 XIO" 8 


95.8 ±1-1 


116.5 ±3.7 


97.3 ±1.6 


L13.5 ±7,3 


1 xio" 4 


96.5 ±0.8 


113.5 ±2.3 


9S.7 ±0.7 


121.1 ±6.2 


1 XKT 3 


98.3 ±0.8 


107.3 ±1.5 


85.5 ±1.1+* 


98.8 ±6.9 


1 xi (T J 


108.6 ±2.2+* 


1Q6.1 ±4.3 


66.2 ±2.8*+ 


62.3 ±3.4 



20 *: p<0.05 

**: p<0.01 
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As shown In Table 1 above, in the cell proliferation 
experiment using MTT method, the cells treated with various 
concentrations of quercetin in the range of 1x10"' to 1x10° 
5 -ng/ml did not show any difference from the control cells 
which were not treated with the agent, while quercetin 
showed maximum cell proliferation effect of 10 9* of control 
cell proliferation at a concentration of lxl0" J 
mg/ml (p<0. 01) . On the other hand, genistein, a comparative 
10 agent, showed 91%(p<0.05) at a concentration of lxl0~ 9 mg/ml, 
90.5%(p<0.01) at a concentration of lxl0"*mg/ml/ 
8 6%(p<0.01) at a concentration of lxlO" 3 mg/ml, and 
66%|p<0.01> at a concentration of lxl0~ 2 mg/rol, implying 
. that geni stein exert rather inhibitory effect than 
15 stimulatory effect on proliferation of osteoblasts. 

In the experiment of assaying ALP activity quercetin 
showed its maximum ALP activation effect of 12"J% (p<0 . 01) 
of control ALP activity at a concentration of lxlO'Sng/ml, ■ 

20 while genistein showed its maximum ALP activation activity 
of 121% at a concentration of lxl0~*mg/nl # indicating that 
the ALP activation effect of quercetin of the invention is 
about 100 fold higher than that of genistein. Therefore, 
quercetin of the invention is more effective on the 

25 stimulation of osteoblast proliferation and activation of 
ALP activity thar. genistein which is studied intensively 
as a therapeutic agent for osteoporosis in recent years. 

Example 2 : Effect of quercetin on osteoclast proliferation 

30 

To examine whether quercetin have inhibitory effect 
on the proliferation of osteoclasts, experiments were 
carried ouz. as followings. 

35 Example 2-1 ; Selection and culture of osteoclasts 
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ICR mice {Korea Research Institute of Chemical 
Technology, Taejon, Korea) were fed with calcium deficient 
diet(ICN Biomedicals, Inc., Ohio, U.S.A. ) for 4 weeks to 
activate osteoclasts- The right and left tibiae and femurs 
5 of the calcium deficient rats were removed avoiding 
contamination of surrounding muscle tissues. Femurs and 
right and left tibiae, classified on the clear, bench and 
kept on ice separately, were added into the a -MEM 
containing 100 fig/ ml streptomycin and then vigorously 

10 shaken respectively to extract osteoclasts into the medium. 
After kept on ice for 5 minutes f the cell suspension was 
centrifuged at 8C0xg for 3 minutes and the cell pellet was 
resuspended in a a-MEM nutrient medium supplemented with 
10% FBS, 100 fig/ml streptomycin and lOOunit/ml penicillin. 

15 The cell suspension was distributed into wells of a 24- 
well plate at a cell number of 3.5xlO s /well. 

Example 2-2 : Cell proliferation depending on 
concentrations of quercetin 

20 

To the osteoclasts obtained in Exarvple 2-1 above, 
quercetin was added to yield concentrations of 1x10"° to 
lxi0" 2 mg/ml. On day 2, the cells were subjected to 
tartrate-resistant acid phosphatase (TRAP) staining using a 
25 commercially available kit(Sigma Chemical Co., U.S.A.), 
followed by counting of osteoclasts which are TRAP-positive 
multinucleated cells (MNC) , judged by more than three nuclei 
in a cell stained red ( sec : Table 2) . 

30 Table 2 : Effect of quercetin on osteoclast proliferation 



Concentration 
liog /ml) 


Number of osteoclast 
(% of control group) 


Control group 


10O.O±8.2 




100.9±1.8 




96.8±2.7 


IX 10- 4 


89.6±S.2 
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6i.i±4.;* 


1X10- 2 


24.7±5.7** 



*: p<0.05, 
pO.Ol 



As shown in Table 2 above, while quercetin at 
5 concentrations between 1x10"' to lxl0"*mg/ml exerted little 
inhibitory effect on the osteoclast proliferation, the 
cell numbers at quercetin concentration of IxlO^mg/ml and 
lxl0~ 3 mg/ml was 61%{p<0.05%) and 2S% of control cell number 
respectively, showing that quercetln exerted remarkable 
1CJ inhibitory effect on the osteoclast proliferation. 

Based on the resuite of Examples 1 and 2, it was 
clearly demonstrated that quercetin is a potential 
therapeutic agent for osteoporosis which exerts 
16 stimulatory effect on osteoblast proliferation and 
inhibitory effect on osteoclast proliferation at a 
concentration of 10~ 5 mg/ml. 

Example 3 : Effect of quercetin on ovariectoraized rats 

20 

Female SD(Sprague-Dawley) rats, a model animal for 
type 3 osteoporosis occurring after menopause were 
employed for evaluating pharmacological effectiveness of 
quercetin. Female rats(10 weeks old} weighing 200 to 300g, 

25 obtained from the Korea Research Institute of Chemical 
Technology were employed as experimental animals. 
Experiment was carried out by the procedure which 
comprises removing ovary, administration of agents to the 
each group of rats, and at certain days after ovariectomy, 

30 the rate were sacrificed and subjected to analyses 
including measurement of body weight, examination of 
internal organs, measurement of trabecular bone area, 
complete blood count, and biochemical, analyses of plasma. 

35 F,xa.nple 3-1 : Ovariectomy and administration of the ager.ts 
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Rats of control group and test group/ axcept Sham 
grocp (normal group) , wore overiectomi2ed as follows: a 
female rat was systemic anesthetized by intramuscular 
5 injection with 5mg/300g Ketamin (Yuhan Corporation, Korea) 
and lmg/lOOg Xylazine {Beyer Korea, Korea) to the femur 
muscle of left and right hind limbs, and then, fur of 
lower abdominal region was shaved, operation area was 
sterilized with Potadin liquid (Iodine, Samil Pharm. Co., 

10 Ltd., Korea) in lying position, about 2cm of abdominal 
skin, abdominal muscle, and peritoneum was cut in the 
middle under aseptic condition, ovary was exposed using 
sterilized forceps, followed by removal of both left and 
right ovaries after ligaturing of oviducts using silk 

15 threads. Subsequently, 0.3ml of antibiotics ( Sulfaf ortc*- 4 , 
zoonee Gnomical Co., Ltd., Korea) was injected 
intraperitonsally to prevent infection, and then 
peritoneum, andominal muscle and skin were sutured with 
silk threads or nylon threads. 

20 The Sham group, animals operated upon for the surgery 

as in the ovariectomized rats except for removing ovary, 
were employed to compare the changes caused solely by 
ovariectomy in control group which were ovariectomized but 
no agent was administered. Control group was employed to 

25 compare the changes caused by administration of agents in 
test group which were ovariectomized and administered with 
testing agents. 

When test agents were administered, for a certain 
period of time before and after administration, 1.5ml of 

30 blood was sampled from tail vein using a catheter (B . D Co.: 
24G) and subjected to complete blood count {Coulter- Co.: JT) 
and biochemical analyses of plasma (Crone Co.: Airon 6 200) . 
During autopsy, blood was sampled from caudal venae cavae 
and subjected to the enalyses ebove . And then, each sample 

35 was frozen to store for measurement of trabecular bone area 
of femur and examination of internal organs. 
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One week after operation, rata in Sham group and 
control group were intraperitoneal! y injected with 10% 
Tween 80 solution, the rats in E2 group were injected with 
17p-estradicl at a concentration of 1 wr/kg/day, the r*cs 
5 in teat group were injected with quercetin or geni stein at 
a concentration of lCmg/kg/dey for 9 weeka, and the rats in 
each group were subjected to body weight ir.easuremer.t once a 
week. During the • period of administration, blood was 
sampled once a week. After 9-week administration, entire 

10 blood was withdrawn with heparin treatment. ♦ Following 
complete blood count <CBC] , the blood was contrlfuged at 
3,000rpm for 20 minutes to obtain plasma which was stored 
a t -70°C until use. For ir.easuremenfc of bone mineral 
density, the lumbar spine L5 and L6, and right tibia were 

15 removed and stored separately in 4% <v/v) formalin solution. 

Example 3-2 ; Body weight change depending on quercetin 
administration 

20 The bcdy weight of the rats in Sham group, E2 group 

treated with 176-estradiol and test group treated with 
quercetin or genistein respectively, was measured once a 
week for 10 weeks after operation<see: Table 3). 

25 Table 3 : Kesurement of body weight changes depending on 
drug administration 



Time 
(week) 


Weight (gj ] 


Control 
group 


Sham group 


E2-treated 
group 


Quercetin 
-treated 
group 


Ganistein- 
. treated 
group 


Before 
operat 
ion 


219.39±4 
.05 


220.70*4. 6 
3 


228.51±B.l 
1 


221.87±7. 
57 


217.55±7.2 
4 


1 

after 
cperat 

ion 


244 98±3 
.00 


231.51±4.<5 
B 


249.50±B.l 
6 


241.73±4. 
83 


242.12±5.9 
6 
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2 

after 
operat 
ion 


274. 29*3 
.66" 


236.40±5.0 
6" 


264.97±8 .3 
5 


271.70±S. 
79" 


27Q.0U±8.0 
5" 


3 

after 
operat 

ion 


239.37*3 
.7 4" 


245.56*4.7 
9*»» 


279.87*8.1 
5" 


295.00±3. 
99" 


296.20X7.6 
8" 


4 

a f t« r 
operat 
i on 


315.2G±3 
.8 4** 


248.96*5.0 
2* M 


292.83*9.2 
5" 


312.07=5. 
95" 


310.00*7:8 
0" . 


5 

actor 
operat 
Ion 


320.3C±4 
.83" 


255.43*5.1 
4"" 


296. 96±9. 4 
4" 


320.25*6. 
76" 


317.29*7.9 
3" 


6 

aCtar 
operat 
ion 


329.03*5 
. 05" 


261.49*6.4 
6" M 


304 . 49*8 . 4 
0" 


326.68*6. 
73" 


327.19*8 .3 
1" 


7 

after 
operat 
ion 


337 .39*5 
. 93" 


264.78*5. 5 


313.04±8.7 
3" 


333.25*7. 
61" 


332.80*9.2 
3" 


8 

after 
operat 
ion 


340.01*6 
. 60" 


269. 16*5. 4 


315.87*8.3 
2" 


335.09*6. 
65" 


336.38*9.0 
1" 


9 

after 
operat 

ion 


347.96*7 
.58" 


273. 91*4.5 


319. 95*9.4 
7" 


343.02±6. 
96" 


342 .71±8 . 2 
6" 


10 
after 
operat 
ion 


356.73*7 
.13" 


275.22*4.3 
0"" 


320.00*5.9 

o"» 


346.27*6. 
39" 


347.23*7. 5 
7" 



*: p<0.0S, **: pO.Ol, compared with before operation 



ft: p<0.05, p<0.01, compared with control group 

As shown in Table 3, body weight of Sham group began 
5 to increase 3 weeks (p<0 . 05> after operation and that of 
control group began to increase 2 weeks (p<C . 01) after 
operation. That is, control group showed rapid increase of 
body weight compare zo Shaw grojp, and such increase of 
body weight was slowed down after administration of 
10 estradiol, and E2 group showed slower increase of body 
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weight compare to control group (p<0. 05} 20 weeks after 
operation. Meanwhile, the test group administered with 
phytoestrogen quercetin or genistein at a concentration of 
LOmg/ kg/day respectively showed rapid increase of body 
5 weight even after removing ovary similar to control group. 
Thus, quercetin administration was four.d not to bring about 
meaningful changes in hormone level in the body. 

J?x« J ™Ei?_-Jjll : Changes in the weight of internal organ by 
10 quercetin 

To find out quercetin effect cn internal organ of 
test anijr.al, liver, kidney, brain, uterus, skin, and tibia 
were removed from the test animals administered with test 
15 agents for 9 weeks after operation and wet weight of each 
organ was measured ( se e; Table 4). 

Table 4 : Changes in the weight of internal organ after drug 
administeration 

20 . 





Control 
group 


Sham 
group 


EZ- 
treated 
group 


Quercetin- 
treated 
group 


Genistein- 
• treated 
group 


Liver 

(g) 


9.84x0.3 
3 


9 . 52±0 , 
48 


9.22±0.4 
3 


9.0T±0.30 


10.03X0.36 


Kidney 

<g) 


1.95±0.0 
S 


1.9L±0. 
05 


1 .85=0.0 
9 


1.84±0.05 


1.83±C03 


Brain 

<g> 


2.03±0. 0 
4 


1.93±0. 
02 


1.98±Q.Q 
5 


1.96±Q.04 


1.98x0.03 


Tibia 

<g> 


0.559x0.- 
025 


0.514±0 
.013 


O.S04±0. 
019 


0.554±0.01 
9 


0 ,537±0.00 
8 


Skin 
(mg) 


193x7 


169X8 


193±6 


197x11 


183±9 


Uterus 


•»9±4 


450x29" 


279x10" 


85±6 


106x3 



p<0.01 



As shown in Table 4, in case of the weight of liver, 
kidney, bcain, tibia, and skin, normal Sham group, 
25 ova riect oral zed control group anc test group did not show 
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differences among groups. However, in case of weight of 
uterus which is affected by the estrogen secreted from 
ovary, ovariectomized control group showed significant 
decrease (p<0. 01) compare to Sham group, and administration 
5 of E2 after removing ovary suppressed atrophy of 
uterus (p<0. 01) compare to control group. Administration of 
phytoestrogen guercetin or genistein did not give rise to 
change in weight of uterus, on the other hand, E2 which is 
a currently used therapeutic agent for osteoporosis showed 
tO side effect such as uterine hypertrophy, showing that 
quercetin can be used safely as a therapeutic agent for 
osteoporosis without advorso side effect. 

Example 3-4 : Changes in the trabecular bone area by 
15 quercetin 

Trabecular bone area (TBA) of lumbar and tibia . removed 
from the rata of each group which was treated with various 
agents for 9 weeks were measured as follows: that is, using 

20 a digitalizer of quantitative image analysis system {Wild 
Leitz Co. ) , image of each trabecula was obtained on 
computer monitor by drawing a contour of the trabecula, and 
then, using a computer, calculated were average areas of 
trabeculae within a rectangle of 2x10 s tm 2 area wherein the 

25 width is about 2/3 of the length of growth plate which 
located underneath of growth plate at proximity cf tibia. 
Also, following the number of trabeculae within the 
rectangle were obtained, average area was multiplied by the 
number of trabeculae to obtain trabecular bone area of each 

30 sample bone, which was analyzed statistically ( see : Table 5} . 

Table 5 : Changes in the trabecular bone area of tibia 
depending on drug administration 





TBA (xitr 1 y m 1 ) 


change Rate<%) 


Control group 


34. «2 ±2.62 


100.00 ±7.55 
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Sham group 


85.55 ±5.31" 


247.07 ±15.33" 


E2-traatad 
group 


51,40 ±2.28 


148.46 ±6.59 


Quexcetin- 
treatod group 


55.52 ±-7.66* 


3 60,34 ±22.17* 


Geni stein- 
treated group 


47.65 ±2.C7 


137.62 ±5.98 



*! p*0.05, 
**: p<0.01 



As shown in Table 5, in case of tibia, the ?BA of 
5 control group was 34.62x10* ^an a which is a significantly 
decreased value compare to normal Shan group of" 85.55x10*^ 
(p<0.Cl), showing that osteoporosis have occurred in 
control group, and such decreased TBA was increased again 
by treatment with B2, quercetin or genistein to 149%, 1604,, 
10 and 13B% of TBR of control group respectively, especially 
in case of quercetin, remarkable increase of TBA was 
monitored (p<0. 05 ) . 

TBAs of lumbar3 removed from the animal treated with 
15 test agents for 9 week3 were measured employing the same 
method above { see : Table 6). 

TabLe 6 : Changes in the trabecular bone area of lumbars 
depending on drug administration 

20 





TBA <*1C' y m 2 ) 


Change Sate<%) 


Control group 


67.53 ±2.31 


100.00±3.42 


Sham group 


93.70 ±5.29" 


138 ,76±7.84" 


E2-treated group 


89.16 ±2.83" 


132 .04±4.19" 


Quercetin- treated 
group 


87.38 ±4.53* 


129.40±6,71' 


Geni stein- treated 
group 


86.58 ±3.00* 


128.23±4.45* 



*: p<0.05, 
+*: p<0.01 



JP 2004-507499 A 2004. 3. 11 



WO 02/17909 PCT/KR01/00J68 



23 



As shown in Table 6, in case of lumbar, the TBA of 
control group was S7.53xloVo 2 which la a decreased value 
compare to Sham group of 93 . lOxlO'w 2 (p<0 .01) , but, such 
5 decreased TBA was increased again by treatment with E2, 
quercetin or genistein to 132% (p<0 . 01 ) , 129%(p<0.05> and 
128%(p<0.05) of TBA of control group respectively, showing 
that these tost agents exerted suppressing effect on 
decrease of TBA caused by ovariectomy. Especially, 

10 quercetin showed more significant increase of TBA in tibia 
which is apt to drastic change in TBA than E2 a currently 
used therapeutic agent for osteoporosis, showing that 
quercetin is a more effective therapeutic agent not causing 
uterine hypertrophy which is an adverse side effect caused 

15 by E2. 

Example 3-5 : Complete blood count 

Complete blood count which reflects the condition and 
20 abnormality of the body was measured to find out 
abnormality in test snimals caused by administrtion □£ 
agents. That is, to find out changes in hematopoiesis of 
test rats, measured were red blood cell(RBC) count, 
concentration of hemoglobin (Hb) and hematocrit (Ht) of blood 
25 samples obtained from the rats prior to operation and the 
rats 1C weeks after administrating agents following 
operation, and to find out changes in immune system such as 
inflammation and necrosis of tissues, measured were white 
blood cell count, lymphocyte count, monocyte count, and 
30 granulocyte count (see: Table 1). 
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Table 7 ; Changes in Complete blood count depending on drug 
administration 





Ope 
rat 
ion 


Control 


Sham 


B2- 
group 


Quercetin 
group 


Genistein 


Red blood 
celljRBC) count 
(XIO* cftlla/jj 1) 


bef 
ore 


7. 36x0. 
11 


7 . 1 9±o . 

1-. 


7 .33±0. 
13 


"' 7.29X 
0.L5 


7.32± 

0.13 


aft 
er 


7.08x0. 
09 


6.75±0. 
24 


6.97±0. 
14 


7.i3± 
0.15 


7.17± 
0-13 


Concentration 
of 

heou»<jlobin(Kb) 
(g/d-l) 


bef 

ore 


15.09x0 
.21 


15.75±0 
.20 


15.85x0 
.24 


16.00x0.3 
0 


15.82x0.2 
7 


a St 
er 


14.53=0 
.20" 


14.09x0 
.48" 


14.34=0 
.22" 


14 .84x0. 2 
2* 


14 .70iC2 
2" 


Hematocrit {Ht> 
(%) 


bef 

oro 


43.34±C 
.48 


<3.09±O 
.SI 


43.1t±0 
.53 


43.62±0.8 
3 


42.76±0 .6 
5 


aft 
er 


39.48±C 
.60*" 


38.39±1 
.24" 


38.86±0 
.72** 


41.10±0.6 
8' 


4 0.66±0 .5 
6* 


White blood 
call ccunt 
(XIQ 1 cella/p 1) 


bef 

ore 


26.13±4 
.S3 


25.61±3 
.64 


23.14±1 
.50 


20.28±3.7 

' 7 


27.30x4.8 
5 


aft 
er 


21 . 66x2 
.85 


12.74±2 
.88" 


13.26x0 
.97" 


18.50±7.6 
0 


21.50x2.5 
3 


Lymphocyte 

count 


bef 
ore 


22.14±4 
.49 


18.04X2 
. 38 


17.80x1 
.72 


16.18x3.5 
2 


19.68±4.5 
2 


aft 
er 


21.20x9 
.00 


10.20=2 
.88 


10. 23±0 
.9«" 


15.0O±7.7 


15.25±3.2 
1 


Monocyte count 
<xio 3 cells/p 1! 


bef 

ore 


1.C2X0. 
19 


0.73x0. 
17 


1.44±0. 
29 


0.65X 
0.07 


0.77± 
0.09 


a£fc 
er 


1.30i0. 
21 


0.93x0. 
14 


1.02±0. 
24 


1.00± 
0.20 


0.83± 
0.^9 


Granulocyte 
count 
{X^cells/u 13 


bef 

ore 


2.99±0. 
44 


2.83x0. 
39 


3.67x0. 
40 


2.80* 
0.33 


2.23± 
0.10 


aft 

er 


2.52±0. 
21 


1.93x0. 
26 


1.99x0. 

25" 


2.43x 
0.12 


2.39± 
0.37 



*: ?<0.05, 



5 **j p<C.Cl 

As shown in Table 7, BBC count did not show any 
changes before and after operation in all groups, and 
concentration of hemoglobin and hematocrit were decreased 
0 after operation in all groups. White blood cell count did 
not show any changes before and after operation in 
queccetln or genistein treated groups, but decreased in 
Sham group and E2 group after operation. Also, lymphocyte 
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and granulocyte count 3howed rapid decrease in B2 group 
only, and momocyte count was stayed same in entire groups. 
Thus, quercetir. was found to be a safe agent not disturbing 
hematopoies.ls and immune system of the body. 

5 

Example 3-6 ; Biochemical changes of plasma by quercetin 

Since blood reflects the condition of body, safety of 
quercetir. in the body was evaluated by measuring 

10 biochemical parameters: that is, blood samples were 
obtained from the rat prior to operation, one week after 
operation, and 10 weeks after operation, and measured wore 
levels of alkaline phosphatase (ALP) , calcium, inorganic 
phosphate, blood urea nitrogen (DUN! , creatinln, total 

15 cholesterol, HDL-cholestexol and LDL-chole sterol (see : Table 
8). 

Tab le 8 ; Changes in biochemical parameters in plasma 



depending on drug administration 





Opezati 


Cantro.l 
group 


Sham 
pro up 


S2- 
treated 
group 


Quercetin 
-treated 
group 


Genistetn- 
treated 
group 


Concent 
ration 
of ALP 
(U/dt,) 


be for a 


262.75x23 
.31 


245.59*22 
.05 


196.01*28 
.31 


232.83x20 

.27 


208.85*19. 
72 


1 week. 

after 


265.75±22 
. 78 


215.18*20 
.22 


195.24*27 
.87 


226.67=23 
.20 


212.10±17. 
92 


10 
after 


193.31x14 
, 64 


135.09*10 
,64»»» 


123. S 9* 22 
.18 


ISC. 42x13 
.08 


127.14x9.9 
5"« 


Concent 
ration 

of 
calcium 
(mg/dL) 


before 


10.48±0.4 
3 


10.57*0-5 
5 


10.B6*0.4 
0 


10.73*0.4 

a 


10.61*0.4 9 


1 week 
after 


9.98*0.34 


1.0. 35 ±0. 1 
7 


10.03*0.1 

e 


B. 37*0 .24 


6.97*0. 29* 


10 
wee ]cs 
after 


10.8310.1 
6 


11.79*0.2 
3"' 


1L. 2 0*0.1 
6» 


10.26*0. 1 
9» 


10. 44*0.22* 


Concen- 
ra^ion 

of 
incrgan 

ic 
phospha 

to 
(cig/dLI 


before 


6.52*0.39 


6. 87*0. 52 


6.90*0,52 


6.79*0.66 


7.1B±0.48 


1 week 

arter 


6.27*0.31 


6.59=0.20 


6,13*0.12 


6.21±0.18 


6.47±0.16 


10 
weeks 
after 


4.95*0-41 


6.09*0. a7 


5.51*0.45 


5.73*0.58 


5.62*0.25* 
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Concent 
ration 

of 
blood 

nitroge 
n { BUN ) 
(nq/dl,) 


be fore 


18.55*0.9 
2 


17.13*L.l 
1 


L8. 36*1.0 
1 


17.05*0.6 
0 


16.82±0.60 


1 week 
after 


18.31*0.7 
0 


16.75*0.5 
9 


17.79*0.7 
6 


18.06*0.8 
8 


18.26*0.94 


10 
weeJca 

a'ter 


21.20*1 .0 
6 


19. ?3±0.B 
4 


19.99*0.8 
6 


18.19*0.4 
1 


18. 51*0. 86 


Concent 
ration 
of 

in 
lcig/dL| 




\j - 34 . UO 


D . 56*0 . C6 




n ^T+n ni 


0 51*0 . 04 


1 week 

after 


C .S4±0 .05 


3.62±0.C4 


0.57*3.03 


0.39*0.01 


0.54*0.02* 


10 
week a 
after 


0.78^*0.03 


3.BC*0.C3 
M 


0.8 1*0. 03 

Mil 


0.82±0.04 


0 . 82*0 . 04** 


Concent 
ration 

of 
total 
choleot 

erol 
(ng/ctLj 


before 


72.66*5.0 
0 


79.07*1.7 
3 


76. 79*2. H 
0 


77.55*5.1 
3 


85.51*5.45 


1 week 

3fter 


53.32*4.7 
5* 


79.75*2.4 
6 


93.53*4.1 
7 


85.84*3.8 
2 


91.56*3. 65 


10 

weeks 
after 


120.44*5. 
21 M » 


86.60*4 .8 


115.05*5. 
7 5»" 


107.73*2. 
24" 


121.07*6.5 
3 M 


Concent 
ration 
of HDL- 
cholcat 

orol 
(mg/dL) 


before 


53.78*2.7 

7 ■ 


52.33*2.6 

1 


52.30*2.0 

1 


53.38*3.1 
4 


61-12*3.57 


1 weak 
after 


46.20*0.6 

7. 


41 .69*1.4 
7 


49,03*3.3 
7 


42.49±4.8 

5 


35.26*1.92* 
I 


10 
weeks 
after 


29.60*2.6 


22.32*2.4 


24.94*2 .7 
2** %t 


25.13*2.7 
' 8" 


29.27*1.98* 
• 


Concent 
ration 
Of LDL- 
cbolest 

erol 
(ng/dL) 


before 


18.86*3.1 
3 


26.63*3.0 
4 


24.49*1.6 
3 


24.17±3.1 
3 


24.39*3.63 


1 weak 
after 


42.80*6.4 
i M 


36.30*0.6 
3 


40.50*6.1 
7 


40.85*4.8 
8 


60.47*7.04* 


10 
weeks 
after 


90.84*4.2 


65. 29*3-0 
5»t«» 


88.33*4.7 
< **«« 


82.60*4.8 

5 IMI 


9i. 80=6. 57* 
it* 



*: p<0.G5, **: p<0.03, compared with control group 



«i pcO.05, tft: p<0.01, coerparea with before operation 

Si p<0.05, p<0.01, compared with 1 week after operation 

5 A3 shown in Table 8, ALP activity which is directly 

related to bone metabolism showed tendency of decrease with 
aging in entire groups, especially, in Sham group and 
genistein treated group, the rats of ID weeks after 
operation showed significant decrease of ALP activity and 
10 no change in calcium concentration compare to the rats 
prior to operation and one week after operation. And, the 
lavel of inorganic phosphate remarkably decreased in the 
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rats of 10 weeks after operation compare to the rats prior 
to operation in control group and genistain treated group. 

While the level of blood urea nitrogen which is 
related to the protein metabolism and muscle volume was 
5 maintained at a proper level in entire groups, the level of 
creatinin increased in entire groups. 

The level of total cholesterol which is known tc 
increase in postmenopause women increased in entire groups, 
although increase in Sham group was relatively low. While 
10 the level of HDL-cholestarol decreased with time in entire 
groups, the level of LDL-choiesterol increased with tlrrve, 
which were found in normal Sham group as well as 
ovariectomized groups. 

Thus, the quercetin of the invention was found to be 
16 an effective therapeutic and preventive agent for 
osteoporosis , 

Example 4 ; The formulation of the quercetin preparation 

20 Example 4-1 : Syrup 

The syrup formulation containing 2%{w/v) quercetin, 
its derivatives or pharmaceutically acceptable salts 
thereof was prepared as follows: quercetin hydrochloride, 

35 saccharine and sugar were dissolved in 90g of warn water, 
coded down, and then mixed with a solution containing 
glycerin, saccharine, aromatics, ethanol, sorbic acid and 
distilled water. Water was added to the mixture prepared 
above to give 100ml of syrup formulation of quersetin, 

30 whose components are as follows: 

quercetin hydrochloride 2g 



saccharine •« 0.8g 

sugar *** 25. 4g 

35 glycerin 8 . Og 

aromatics 0.04g 

ethanol 4 ■. Og 



(54) 



JP 2004-507499 A 2004.3. 11 



WO 01/17909 PCT/KR01/00368 



28 

sorbic acid 0.4g 

distilled water • a proper quantity 

Exam ple <.-2 : Tablet 

5 

The tablet containing quercetin, its derivatives or 
pharmaceutically acceptable salts thereof was prepared as 
folLows: 25 Og of flavonoid derivative or 

quercetin • hydrochloride wss mixed with 175. 9g of lactose, 

10 180g of potato starch, and 32g of colloidal silicate, and 
then 10% (w/v) gelatin solution wes added. After 
pulverization, the mixture was passed through a 14 -mesh 
sieve, dried, and mixed with 160g of potato starch, 50g of 
talc, and 5g of magnesium stearate to giva tablets, whose 

15 components ace as follows: 

flavonoid derivative of quercetin ■ hydrochloride -250g 

lactose 175. 9g 

potato starch' 180g 

colloidal silicate 32g 

10%(w/v) gelatin solution a proper quantity 

potato starch : 160g 

talc SOg 

magnesium stearate 5g 

Example 4-3 : Injection 

One gram of flavonoid derivative of 

quercetin hydrochloride, 0.6g NaCl, and 0.*g of ascorbic 
acid were dissolved in distilled water to give a final 
volu.Tte of lOOuil, and then the solution was put into a vial, 
which was sterilized by heating at 100*C for 30 minutes to 
give the injection. The components of tho said injection 
are as follows: 



25 



no 



flavonoid derivative of quercetin hydrochloride Ig 

NaCl 0.6g 
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ascorbic acid O.lg 

distilled water a proper quantity 

As clearly illustrated and demonstrated above, the 
5 present invention provides a therapeutic agent for 
osteoporosis comprising an active ingredient of quercetin 
derivatives which effectively stimulate osteoblast 
proliferation and inhibit osteoclast prolifeirat ion. The 
guercetir. derivatives of the invention can be practically 

10 applied for the treatment and prevention of osteoporosis, 
since they effectively inhibit osteoclast proliferation and 
stimulate osteoblast proliferation more than conventional 
therapeutic agents fox osteoporosis, and increase 
trabecular bone area highly without changing hormone level 

15 in body and untoward effects on hematopoietic function and 
immune system. 



20 



25 
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WHAT IS CLAIMED IS : 

1. A therapeutic agent for osteoporosis comprising an 
active ingredient of quercetin derivatives represented by 
5 the following general formula (X) and a pharmaceutical^ 
acceptable carrier: 




wherein, 

Ri is gentiotriose, glucopyranose, Q- 
10 arabinof uranose, O-diglucopyranose, O-galactopyranose, O- 
galactoside-gallate, C-gentiobiose, O-glucopyranose, C- 
glucuronide,. O-neoheaperidose, O-rhamnopyranose, O-rutinose, 
O-sophorose, O-xylopyranose, QCH 3 , OH, rhamnogentiobiose, 
rhamnoglucose or sulfate; 
15 R 2 is OH or O-glucopyranose; 

R 3 is OCHi, OH, O-glucopyranose, O- 
glucuronopyranase or glucopyranose; 

R 4 is OCH 3 or Oil; and, 

Rs is OCKa, OH, O-glucopyranose or O-glucose. 

20 

2. The therapeutic agent for osteoporosis of claim 1, 
wherein the quercetin derivatives are compounds represented 
by general formula (I) whose Rj, Ra, R« and R 5 are -OH as 
f ollowings : quercetin, avicularoside, guiajaverin, 
25 hyperoside, isohyperoside, isoquercitrin, multinoside A, 
multinoside A acetate, quercitrin, rutin, quercet ln-3-O- 
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(2"~0-p-D-glucopyranosyl) -cr-I>-rhamnopyranoside, quercetin- 
3-0-{6"-0-galloyl)-gluccpyranoside, quercetin-3-0- (6* "-O-p- 
couinaroyl-p-D-glucopyranosyl- ( 1-2) -a-L-ch&mnopyranoaf.de) , 
quercetin-3-O-D-glucopyranosyl- (1-6) -0-C-glucopyrancsyl- (1- 
5 4) -a-L-rhamnopyranoside, quercetin-3-O- ^"-O-e* "-O-p- (7""~ 
0-?-D-glucopyranosyl ) coumaroyl-p-D-glucopyranosyl] -a-L- 
rhamnopyranoside, quercetin-3-0- f 6 ' "-p-coumaroyl-p-c- 

glucopyranosyl-p- (1-4 ) -rhamnopyranoaide j , quercctin-3-0- [a- 
L-rhamnopyranosyl (1-2) -a-L-rhamnopyranoayl - {1-6) -p-n- 

10 glucopyranoaide] , quercetin-3-O- {a-rhamnopyranosyl (1-4 ) a-L~ 
rhamncpyranosyl |.1-6) p-D-gslactopyrar.oside) , querce-in-3-0~ 
[ot-rhar.inopyranosyl- (1-2) ) - [p-glucopyrar.osyl- (1-6} ] -p-D- 
galactopyranoside, quercet:in-3-0- (a-rhamnopyranosyl- (1-4 ) - 
a-rhamnopyranosyl- (1-6) -p-galactapyranoaibe] , quercetin-3- 

15 O-a-L-rharonopyranoayl- (1-2) -p-D-galactopyranoaide, 

quercetin-3-O-p-D-digl'jcopyranoaide, quercetin-3-O-p-D- 
gaLactoaide-2"-gallate, quercefcin-3-O-p-D-glucopyranoside - 
(1-6) -p-D-galactopyrancside, quercetin-3-O-p-D- 
glucopyranosyl- (1-3) -a-L-rhamnopyranosyl- (1-6) -p-D- 

20 galactopyranoside, quercetin-3-o-p-D-qlucuronide, 
quercetin-3-O-p-D-xylopyranoaide, qucrcetin-3-O- 
diglucoapyranoside, quercetin-3-C-gentiobioside, quercetin- 
3-O-glucopyranoaylgalactopyranoaide, querceti.n-3-O- 
neoheaperidoaide, quercetin-3-gentlotrioaide, quercetin-3- 

25 methyl ether, quercetin-3--rhatnnogentiobioside, quercetin-3- 
rhaoinogluceside, or quercetin-3-sulf ate . 

3. The therapeutic agent for ostsoporosia of claim 1, 
wherein the quercetin derivatives are compounds represented 
30 by general formulae) whose Ri ia -OH and three functional 
groups out of Ri, R 3 , R< and R 5 are -OH aa followir.ga: 
isorhamnetin, quercimeritrin, rhamnetin, quercetin-5-O-p-D- 
Sflucopyranoaide, quercetin-7-O-p-D-glucuroropyrar.oside or 
spireaoside. 



4. The therapeutic agent for osteoporosis of claim 1, 
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wherein the quercetir. derivatives are compounds represented 
by general formula (I) whose three functional groups out of 
Ri, Rj, R 3j R 4 and Rj are -OH as followinga: rhamnazin, 
guercetin-3' ,< '-di -methyl ether. quercetin-3, 3 '-dimethyl. 
5 ether, quercetin- 3 , 1 -dimethyl ether, quer cetin -3-0- ( Sco- 
ts' "-O-p-coumaroyl | -p-D-glucopyranosyl] -a-L- 

rhamnopyranosyl-7-O-p-D-gIucopyranoside, quercetin-3-O- [2"- 
0~6 * "-O-p- {7"'*-0-p-D-glucopyxanosyl) coumaroyl-jJ-D- 
glucopyranosyll-a-L-rhamnopyranoside-7-O-p-D- 

10 glucopyranoside, quercetin-3-0-rutinoside-7-0-p-D- 
glucopyranoside, quercetin-3-C-a-L-arabinepyranosyl-7-0-p- 
D-glucopyranoaide, quercetin-7-0-p-D-giucopyranoside-3-0-- 
sophoroside, quercetin-3-C-galactopyranosyl-7-0- 
diglucopyranoside , quercetin-3-0-gI.ucopyranosyl-7- 

15 diglucopyranoside, quercet;Ln-3, 7-diglucopyranbside, 

quercetin-3-gentiobiosyl-7-glucopyranoside or quercetin- 
3, 4 ' -di-0-|i-D-glucopyranoside . 

5. The therapeutic agent for osteoporosis of claim 1, 
20 wherein the quercetin derivative is quercet:in-3 ( 4 * , 7- 

trimethyl ether or quercetin-3, 3 ' , 4 1 , 7-tetramet'nyl ether. 

6. The therapeutic agent for osteoporosis or claim 1, 
wherein the pharmaceutical^ acceptable carrier is selected 

25 from the group consisting of polyvinylpyrolidone and 
hydroxypropylcellulose . 

7. The therapeutic agent foe osteoporosis of claim 1, 
wherein the pharmaceutical ly acceptable carrier is a 

30 disintegrating agent selected from the group consisting of 
calcium carboxymethylcelluloae and sodium glycol'ate starch. 

8. The therapeutic agent for osteoporosis oz claim 1, 
wherein the pharmaceutically acceptable carrier is a 

35 diluting agent selected from the group consisting of corn 
starch, lactose, soybean oil, crystalline cellulose and 
oannitol • 
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9. The therapeutic agent for osteoporosis of claim 1, 
wherein the pharmaceutically acceptable carrier is a 
lubricating agent selected from the group consisting of 

5 magnesium stearate anc talc. 

10. The therapeutic agent for osteoporosis of claim 1, 
wherein the pharmaceutically acceptable carrier is a 
sweetener selected from the group consisting of sucrose, 

10 fructose, sorbitol and aspartame. 

11. The therapeutic agent for osteoporosis of claim 1, 
wherein the pharmaceutically acceptable carrier is a 
stabilizing agent selected from the group consisting or 

15 sodium carboxymethylcellulose, a- or jl-cyclodextrin, 
vitamin C, citric acid and white wax. 

12. The therapeutic agent Tor osteoporosis of claim 1, 
wherein the pharmaceutically acceptable carrier is a 

20 preservative selected from the group consisting of 
paraoxytnethylbenzoate, paraoxypropylbenzoate and sodium 
benzoate. 

13. The therapeutic agent for osteoporosis of claim 1, 
25 wherein the pharmaceutically acceptable carrier is an 

aromatic selected from the group consisting of 
ethylvanillin, masking flavor, f lavonomenthol and herb 
flavor. 

30 14. The therapeutic agent for osteoporosis of claim 1, 

wherein the therapeutic ager.- is a pharmaceutical 
formulation for oral or parenteral administration selected 
from the group consisting of tablets, capsules, soft 
capsules, liquids, ointments, pills, powders, suspensions, 

35 emulsions, syrups, suppositories and injections. 
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35 
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